
3GPP TSG-RAN WG4 Meeting # 104-e										R4-2212315
Electronic Meeting, August 15 – August 26, 2022

Agenda item:	11.12.2
Source: 	CMCC
Title: 	ATG simulation assumption
Document for:	Discussion
1. Introduction
A new WID on Air-to-ground network for NR is approved in RAN #95 e-meeting [1]. One objective is to perform FR1 co-existence evaluation between ATG and IMT terrestrial network.
In this contribution, we focus on the discussion of simulation assumption for ATG.
2. Discussion
2.1 interference scenario
Compared with TN network, ATG has larger cell coverage, leading to larger D-U gap. To enhance SU with less gap, larger TDD configuration periodicity maybe designed. From this point of view, ATG network and TN network may not be synchronized and CLI interference occurs for TDD band. 
Observation 1: ATG and TN network may not be synchronized for TDD operation due to ATG larger D-U gap.
But in RAN4, normally ACLR and ACS are derived assuming synchronization operation between TDD network. so one choice is to derive ACLR and ACS based on the synchronization operation assumption and further check whether final ACLR and ACS applicable for non-synchronization scenario.
Proposal 1: at first phase, focus on the scenarios that ATG and TN systems are synchronization operation. 
Following table shows the co-existence interference scenario between ATG and TN network when operating in TDD band.
Table 1: co-existence interference scenario between ATG and TN network



	[bookmark: OLE_LINK6]No.
	Combination
	Aggressor
	Victim
	Notes
	Study Phase

	1
	TN with ATG
	ATG DL
	TN DL
	Applicable for ATG and TN network operating in band n1, n78 and n79.
	

	2
	TN with ATG
	ATG UL
	TN UL
	Applicable for ATG and TN network operating in band n1, n78 and n79.
	

	3
	TN with ATG
	TN DL
	ATG DL
	Applicable for ATG and TN network operating in band n1, n78 and n79.
	

	4
	TN with ATG
	TN UL
	ATG UL
	Applicable for ATG and TN network operating in band n1, n78 and n79.
	

	5
	TN with ATG
	ATG UL
	TN DL
	Applicable for band n1 when co-exist with band n39
	Further check ACLR and ACS derived from case 1- 4 could still be applicable or not.

	6
	TN with ATG
	TN DL
	ATG UL
	Applicable for band n39 when co-exist with band n1
	Further check ACLR and ACS derived from case 1- 4 could still be applicable or not.

	7
	TN with ATG
	TN UL
	ATG DL
	Applicable for ATG and TN network operating in band n78 and n79 for non-synchronization operation
	Further check ACLR and ACS derived from case 1- 4 could still be applicable or not.

	8
	TN with ATG
	ATG DL
	TN UL
	Applicable for ATG and TN network operating in band n78 and n79 for non-synchronization operation 
	Further check ACLR and ACS derived from case 1- 4 could still be applicable or not.



Proposal 2: co-existence interference scenarios are suggested as in table 1.
2.2 TN gNB parameters
TN parameters for co-existence study are given in following table.
Table 2. TN gNB simulation assumption
	
	NR

	Carrier frequency in GHz
	2
	3.5
	4.9

	Size of each nominal channel BW in MHz
	20
	100
	100

	Environment
	Deployment scenario related, see Table 3.
	Deployment scenario related, see Table 3.
	Deployment scenario related, see Table 3.

	Network layout
	19-sites 57 sectors with wrap-around
	19-sites 57 sectors with wrap-around
	19-sites 57 sectors with wrap-around

	Inter-site distance in meter
	Deployment scenario related, see Table 3
	Deployment scenario related, see Table 3
	Deployment scenario related, see Table 3

	System loading and activity
	Consider the active rate of 20% for Rural
	Consider the active rate of 20% for Rural
	Consider the active rate of 20% for Rural

	Network location
	Only one ATG BS is deployed in 19-sites TN network as in fig 1
Co-located scenario is not considered.
	Only one ATG BS is deployed in 19-sites TN network as in fig 1
Co-located scenario is not considered.
	Only one ATG BS is deployed in 19-sites TN network as in fig 1
Co-located scenario is not considered.

	DL subcarrier spacing
	15kHz
	30kHz
	30kHz

	UL
	OFDMA
	OFDMA
	OFDMA

	DL power control
	No
	No
	No

	UL power control
	TR 36.942
	TR 36.942
	TR 36.942

	Frequency reuse
	1
	1
	1

	Number of scheduled UE per cell (DL)
	1
	1
	1

	Number of scheduled UE per cell (UL)
	3
	3
	3

	UE antenna height in meter
	1.5m
	1.5m
	1.5m

	UE TX power in dBm
	-40 to 23
	-40 to 23
	-40 to 23

	UE antenna gain in dBi
	0
	0
	0

	Building penetration loss
	In pathloss model, TR 38.901
	In pathloss model, TR 38.901
	In pathloss model, TR 38.901

	Cell selection margin in dB
	3
	3
	3

	BS-MS min distance in meters
	35
	35
	35

	BS noise figure in dB
	5
	5
	5

	UE noise figure in dB
	9
	9
	9

	BS-UE path-loss model
	TR 38.901
	TR 38.901
	TR 38.901

	Standard deviation of BS-UE log-normal shadow fading in dB
	Deployment scenario related, referring to TR 38.901
	Deployment scenario related, referring to TR 38.901
	Deployment scenario related, referring to TR 38.901

	Shadowing correlation
	Inter-cell 0.5 
Intra-cell 1
	Inter-cell 0.5 
Intra-cell 1
	Inter-cell 0.5 
Intra-cell 1

	Link-level performance model
	Throughput-SINR mapping
	Throughput-SINR mapping
	Throughput-SINR mapping

	UE distribution
	Uniform
	Uniform
	Uniform

	Evaluation metrics
	Throughput or SNR loss criteria
	Throughput or SNR loss criteria
	Throughput or SNR loss criteria



Table 3: Deployment-related parameters of TN
	
	Rural Macro
	Remarks

	ISD in meters
	7500
	ITU-R Report M.2292

	BS Antenna height in meters
	30
	

	UE Outdoor/indoor
	100% outdoor
	

	UE height in meter
	1.5
	RP-200559 [12] 3GPP LS to ITU-R WP5D 
and
ITU-R WP5D
[IMT_Parameters] 



Table 4: ACLR/ACS for TN
	
	NR

	BS
	ACLR
	45 dB

	
	ACS
	46 dB

	UE
	ACLR
	30dB (ACLR1)
43dB (ACLR2)

	
	ACS
	33





Fig 1, ATG network deployment
gNB output power and antenna pattern could refer to the same value as in TR 38.863 for AAS gNB.
Proposal 3: TN gNB simulation assumptions are suggested as in table 2-4. gNB output power and antenna pattern could refer to the same value as in TR 38.863 for AAS gNB. 
2.3 TN UE parameters
UE parameters for co-existence study are given in following table.
Table 5: TN UE characteristics for system level simulations
	Characteristics
	Handheld

	Frequency band
	n1, n78, n79

	Antenna type and configuration
	(1, 1, 2) with omni-directional antenna element

	Polarisation
	Linear: +/-45°X-pol

	Rx Antenna gain 
	0 dBi per element

	Antenna temperature
	290 K

	Noise figure
	9 dB

	Tx transmit power
	200 mW (23 dBm)

	Tx antenna gain
	0 dBi per element



Proposal 4: TN UE simulation assumptions are suggested as in table 5.  

3. Conclusions
In this contribution, ATG simulation assumptions are discussed with following proposals:
Observation 1: ATG and TN network may not be synchronized for TDD operation due to ATG larger D-U gap.
Proposal 1: at first phase, focus on the scenarios that ATG and TN systems are synchronization operation.
Proposal 2: co-existence interference scenarios are suggested as in table 1.
Proposal 3: TN gNB simulation assumptions are suggested as in table 2-4. gNB output power and antenna pattern could refer to the same value as in TR 38.863 for AAS gNB.
Proposal 4: TN UE simulation assumptions are suggested as in table 5.
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