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Introduction
In RAN#95e meeting, the work item [RP-221369] on Air-to-ground network for NR was approved as one of Rel-18 RAN4 package. During the previous RAN4 meetings, we have reached some initial progress for ATG UE in [6], however there are still lots of open issues left for further discussions. For the ACLR/SEM and ACS requirement of ATG UE, it should be dependent on the outcome of ATG coexistence study as following. In this contribution, we want to share further views on the remaining issues for ATG UE Tx RF requirements.
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2.1. Output Power Dynamics
In the previous discussions for maximum input power, the major difference between two campus is about the ATG BS antenna installation or ATG deployment assumption used to define the corresponding RF requirement for ATG BS and ATG UE. As shown in the following figure 1, ATG BS with its antenna installation steer vertically towards to the sky to provide the service. However as far as we know based on the published information from US GoGo [9], EAN (Europe aviation network [10,11]) and China ‘s deployment, ATG BS antenna in reality is installed as shown in Figure 2. Because once the BS antenna is steering towards the sky, then this will increase the power consumption together with heating problems since there are limited wing heat dissipation in the vertical domain compared with horizontal domain wing dissipation.
In addition, the ATG BS installation as shown in Figure 1 is also not aligned with the coexistence simulation assumption, therefore based on above reasoning, we propose to use the ATG deployment as shown in Figure 2 for further requirement definition for both ATG BS and ATG UE. 

[image: C:\Users\10164284\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\19C71557.tmp]
Figure 1. illustration of ATG deployment -1
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	Figure 2. Figure 1. illustration of ATG deployment -2
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	Figure 3. EAN deployment [11]
Based on the coupling loss obtained from the coexistence study as shown in Figure 4, the minimum coupling loss between ATG UE and ATG BS is around 100dBc which is 30dBc lower than MCL in FR1 Urban macro scenario, therefore based on this evaluation results, we propose to further relax the minimum output power by 30dBc.
[image: ][image: ]
	Figure 4. Coupling loss between ATG CPE and ATG BS
Proposal 1: the minimum output power for ATG CPE is proposed as following:
Table 6.3.1-1: Minimum output power
	Channel bandwidth
(MHz)
	Minimum output power
(dBm)
	Measurement bandwidth
(MHz)

	5
	-10
	4.515

	10
	-10
	9.375

	15
	-10
	14.235

	20
	-10
	19.095

	25
	-9
	23.955

	30
	-8.2
	28.815

	40
	-7
	38.895

	50
	-6
	48.615

	60
	-5.2
	58.35

	80
	-4
	78.15

	90
	-3.5
	88.23

	100
	-3
	98.31




2.2. SEM requirement
During the last RAN4 meeting, it was agreed to reuse the FR1 PC3 ACLR 30dB requirement for ATG CPE based on the coexistence study. In addition, as we know that, SEM requirement for FR1 PC1, PC1.5, PC2 and PC3 are the same, however ATG CPE power level could reach as high as WA BS power level 40dBm, then the UE SEM mask might be too stringent for ATG CPE especially for freq close to the carrier edge as shown in Figure 6 and 7. As shown in Figure 7, UE SEM requirement is too stringent for FR1 WA UEM with ACLR up to 45dBc. 
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	Figure 6. SEM mask for ATG CPE without any scaling factor
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	Figure 7. Comparison between FR1 UE SEM and FR1 WA BS UEM
Proposal 2: for ATG CPE power less than or equal to 31dBm, to reuse the FR1 UE SEM mask and for ATG CPE power larger than 31dBm, the scaling factor 10*log10(Pout/31) applied on top of basic limit. 
Conclusions
In this contribution, we shared some further views for ATG UE Tx RF requirements and proposals are made as following:
Proposal 1: the minimum output power for ATG UE could be [-3dBm/100MHz] and scale with other BW.
Proposal 2: for ATG CPE power less than or equal to 31dBm, to reuse the FR1 UE SEM mask and for ATG CPE power larger than 31dBm, the scaling factor 10*log10(Pout/31) applied on top of basic limit. 
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Status

Table 1. Summary of the proposals for ATG UE requirements
	Requirement
	Band-specific
	Applicability 

	Transmitter Characteristics
	
	


	General
	No
	Generic requirements from TN should apply.


	Tx power
	Yes
	Staus: complete
Agreement: 
· The lower limit of conductive MOP or TRP of ATG UE is 23dBm
Agreement: 
· New capability can be introduced for ATG UE to indicate [the minimum of maximum output power] at maximum modulation order and full PRB configurations.
· The capability report granularity is 1dB.
Agreement:
· Upper limit for new capability for maximum conductive output power or TRP
· [40]dBm

	MPR
	No
	Staus: Completed without requirement

	A-MPR
	Yes
	Status: not discussed yet.
No A-MPR requirement defined similar IAB-MT;

	Configured Tx power
	No
	Status: not discussed yet.
Agreement: 
· Introduce the configured output power for ATG UE

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– ∆TC,c,  Reported UE capability–  ∆TC,c  }
PCMAX_H,f,c = MIN {PEMAX,c,  Reported UE capability }


	Output Power Dynamics
	No
	Status: ongoing
Agreement: 
· 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.


	Transmit signal quality
	
	

	- Frequency error
	No
	Status :completed

	- Transmit modulation quality
	No
	Status : complete
Agreement: 
· UL 256QAM should be supported for ATG UE as optional feature for ATG.
 

	Transmit OFF power and Transmit ON/OFF time mask

	
	Status :completed

	Output RF spectrum emissions
	
	

	- Occupied bandwidth
	No
	Status :completed

	- Out of band emission
	
	

	- SEM 
	No
	
Status : ongoing.
Based on the simulation results and agreement reached for ATG CPE ACLR requirement in last RAN4 meeting, it is reasonable to reuse the same FR1 SEM requirement requirement for ATG CPE
Proposal 2: to reuse the FR1 UE SEM requirement for ATG CPE.

	- Additional SEM
	Yes
	Status : complete
Agreement: 
· Agree on Option 1.
· Option 1:	propose not to define it unless there are any regulatory requirement if necessary

	- ACLR
	No
	Status : complete.
Agreement: 
· Agree on Option 1.
· Option 1: to reuse FR1 PC3 ACLR requirement for ATG CPE.

	- Spurious emission
	
	

	- General
	No
	Status: completed

	- For UE coexistence
	Yes
	Status: completed
Agreement: 
· Agree on Option 1.

	Transmit intermodulation
	No
	Status: completed
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