
[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting#104-e                               R4-2213687                         
E-meeting,15th Aug – 26th Aug,2022
Agenda item:	11.12.3
Source: 	ZTE Corporation
Title: 	Discussion on ATG BS and UE RF requirements
[bookmark: DocumentFor]Document for:	Discussion  
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. In this contribution, we want to share some initial views on coexistence study for ATG BS and UE RF requirements.
· Specify features to core specifications for ATG BS and UE [RAN4]
· Scenario: 
· BS on the ground, and the CPE type of UE mounted in the aircraft
· A direct radio link between BS on the ground and CPE type of UE mounted in the aircraft
· Note: The deployment characteristics described in the justification section shall be taken as a basis for the technical discussion.
· Specify core requirements for coexistence between ATG and IMT terrestrial network
· Example bands include n1, n78 and n79.
· Perform FR1 co-existence evaluation for ATG network (e.g. ACLR, ACS)
· Identify key characteristics where it is necessary to differentiate ATG ground-based BS and UEs from conventional ground based BS and UEs
· Aim to reuse existing requirements for BS and UE where possible, e.g.,
· Reuse TN BS requirements for ATG BS
· Specify RF requirements for ATG UE/BS
· Considering the results of co-existence simulations in terms of impact on emissions and RX requirements, cell sizes and link budgets, technology capabilities, likely BS and UE architectures and other relevant aspects.
· Taking into account identified differences between ATG and fully ground based systems
· Consider BS type 1-C/1-H/1-O and specify the requirements
· Consider conductive requirements for UE
· Specify RRM core requirements for ATG UE 
· Taking into account identified differences between ATG and fully ground based systems
· Considering the different nature of ATG UEs and their view of the network, increased cell sizes and other relevant aspects
· Specify new UE/BS type(s) for ATG network if necessary
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2.1. ATG BS type
As shown in the following Figure, ATG BS need to track the aircraft to provide the corresponding traffic service, therefore BS type 1-H or BS type 1-O should be more straight forward method to provide the beam tracking capability. 
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Figure 2.2.1-1 ATG network coexisting with terrestrial network [Rural area]

Proposal 1: to define the BS type 1-H and BS type 1-O for ATG BS.
2.2. ATG BS requirements
In the following table 1, we share some initial views on the ATG BS and its details could be found as following:
Table 1. summary of the proposals for ATG BS requirements
	Tx requirements
	Applicability notes

	[bookmark: _Toc24574]gNB output power 
	ATG BS should belong to the Wide area BS type and its maximum output power should be left up to the declaration. In addition, MCL definition for the legacy wide area BS is not applicable for ATG BS anymore.

	[bookmark: _Toc22538]Output power dynamics
	

	RE power control dynamic range

	To reuse the existing requirement defined in TS 38.104

	Total power dynamic range
	To reuse the total power dynamic range of TS 38.104


	Transmit ON/OFF power
	To reuse the existing requirement defined in TS 38.104

	Transmitted signal quality
		

	Frequency error

	To reuse the same requirement defined in TS 38.104

	Modulation quality

	To reuse the same requirement defined in TS 38.104

	Time alignment error
	This is not applicable for ATG BS since its channel characteristic is difficult to support the MIMO which is similar as NR over NTN.

	Unwanted emissions
	

	Occupied bandwidth

	To reuse the same requirement defined in TS38.104 which is following ITU-R Recommendation SM.328

	Adjacent Channel Leakage Power Ratio
	This depends on the outcome of coexistence study.

	Operating band unwanted emissions

	This depends on the outcome of coexistence study.

	Transmitter spurious emissions

	To reuse the same spurious emission requirement defined in TS 38.104

	Transmitter intermodulation
	Not applicable since it’s supposed to have no surrounding interfering gNB next to gNB

	Rx requirement
	

	Reference sensitivity level
	To reuse the same reference requirements for Wide Area BS defined in TS 38.104

	Dynamic range 
	Since IoT of ATG BS is supposed to quite low compared with IoT level of the legacy TN BS, it’s sufficient to reuse the existing requirement for Wide Area BS defined in TS 38.104.

	ACS
	This depends on the outcome of coexistence study.

	In-band blocking
	This depends on the outcome of coexistence study.

	Out of band blocking
	To reuse OOBB power level as -15dBm for ATG BS which should be sufficient enough.

	Receiver spurious emission
	To reuse the requirements defined in TS 38.104 

	Receiver intermodulation
	Similar as transmitter intermodulation requirements, not applicable since it’s supposed to have no surrounding interfering gNB next to gNB

	In-channel selectivity
	Similar as dynamic range requirements, the IoT of ATG BS is supposed to quite low compared with IoT level of the legacy TN BS, it’s sufficient to reuse the existing requirement for Wide Area BS defined in TS 38.104.


2.3. ATG UE requirements
In the following table 2, we share some initial views on the ATG UE RF requirement and its details could be found as following:
Table 2. 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
	Option 1: more preferred way
not to define the power class for ATG UE similar as IAB-MT

	MPR
	No
	No MPR requirement defined similar as IAB-MT

	A-MPR
	Yes
	No A-MPR requirement defined similar IAB-MT;

	Configured Tx power
	No
	No configured Tx power defined similar as IAB-MT

	Output Power Dynamics
	No
	 

	Transmit signal quality
	
	

	- Frequency error
	No
	To use the existing requirement defined for TN UE in TS 38.101-1 as baseline.

	- Transmit modulation quality
	No
	To follow the existing requirements defined for TN UE in TS 38.101-1.

	Output RF spectrum emissions
	
	

	- Occupied bandwidth
	No
	Expect the same as TN in TS 38.101-1.

	- Out of band emission
	
	

	- SEM 
	No
	This depends on the coexistence study.

	- Additional SEM
	Yes
	Not applicable

	- ACLR
	No
	This depends on the coexistence study.

	- Spurious emission
	
	

	- General
	No
	Generic requirements from TN in TS 38.101-1. should apply

	- For UE coexistence
	Yes
	Not applicable since it’s far away from TN UEs on the ground.

	Transmit intermodulation
	No
	Not applicable

	Receiver characteristics
	
	

	General
	No
	

	Diversity characteristics
	No
	Only 2 Rx branches are needed and it’s not necessary to mandate 4Rx for band n1/n78 and n79 since antenna assumptions for ATG UE and handheld smartphone is different.

	Reference sensitivity
	Yes 
	To follow the existing Reference requirements of band n1/78/79 for 2Rx in TS 38.101-1.

	Maximum input level
	No
	This depend on the simulation results input to verify how this requirement could be further relaxed similar as NR over NTN in Rel-17.

	ACS
	No
	This depends on the coexistence study.

	Blocking characteristics
	
	

	- In-band
	No
	To use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed further since the expected blocking signal should be lower compared with the handheld smartphone  

	- Out-of-band
	Partially Yes
	To use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed further since the expected blocking signal should be lower compared with the handheld smartphone  

	- Narrow band
	No
	To use the existing requirements in TS 38.101-1 as baseline and further discuss whether it could be relaxed further since the expected blocking signal should be lower compared with the handheld smartphone  

	Spurious response
	No
	Expect the same as TN and its power level of interfering signal could be further discussed similar as in-band blocking and out of band blocking.

	Intermodulation 
	No
	Not applicable

	Spurious emissions
	No
	To reuse General requirements defined in TS 38.101-1


Conclusions
In this contribution, we shared some initial views on coexistence study for ATG BS and UE RF requirements and proposals are made as following:
Proposal 1: to define the BS type 1-H and BS type 1-O for ATG BS.
Proposal 2: to the proposals in table 2 as baseline for ATG BS RF requirements;
Proposal 3: to the proposals in table 3 as baseline for ATG UE RF requirements;
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