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Introduction
RAN#96 meeting approved RP-221369 Revised WID on Air-to-ground network for NR in Rel-18.
This email discussion includes contributions in agenda 8.13.1, the targets of email discussion based on companies’ contributions submitted in this e-meeting:
· Topic #1:  General
· Topic #2: FR1 co-existence evaluation for ATG network
Topic #1:  General
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218030

	CMCC
	Draft TR 38.876 ATG v0.1.0



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 TR skeleton
Issue 1-1-1: Draft TR 38.876 ATG v0.1.0
Proposal as R4-2218030
· Recommended WF
· TBA. Collect companies’ view in 1st round

Topic #2: FR1 co-existence evaluation for ATG network
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218479
	CATT
	Proposal 1: Dropping the UE with 10% in 3000m~10000m and 90% in 10000m~12000m.
Proposal 2: Analysis or simulation of CLI scenarios after the ACIR requirement of no CLI is decided which is used in R16 TDD CLI study.
Proposal 3: One TN cluster is dropped with ATG BS being in the middle of the cluster and 100% grid shift of the TN BS.

	R4-2218480
	CATT
		This contribution provides CATT further consideration some of the ATG co-existence parameters.


	R4-2218642
	CMCC
	Proposal 1: non-synchronization operation is suggested as high priority, i.e. case 5-8 are both suggested as high priority. 
Proposal 2: if final ACIR due to scenarios 5 and 7 are too stringent that will largely increase implementation complexity and cost, we could consider ignore simulation results of such two scenarios and leave it for implementation to reduce interference, e.g. reserve some isolation distance.
Observation 1: to avoid interference to other co-current services, e.g. FSS in C-band, operator may only use TDD band for either UL or DL ATG network rather than both DL and UL. In a result, ATG network has to support multiple bands, e.g. one band for DL and the other for UL.
Observation 2: considering limited reserved size on ATG aircraft, if ATG network has to support multiple bands, the lower frequency band has to use omni-directional antenna and only higher frequency band could use antenna array.    
Proposal 3: omni-directional antenna for lower band, i.e. 2GHz is necessary to give guidance for commercial network deployment. If final ACIR based on omni-directional antenna is much stringent, we could just conclude ACIR based on antenna array. 
Proposal 4: for 4GHz during simulation, it’s better to use steering capability antenna. but we are also OK if assuming ATG UE support directional antennas vertically towards the ground in simulation on condition that aggressor system just on top of victim system.
Proposal 5: during simulation, if we approve that ATG UE support steering, Aircraft location is random and uniform distribute in the range from zero to cell coverage edge.
Proposal 6: it’s suggested to use 100km ISD with 50km cell coverage in the simulation and one cell with one beam per ATG BS site. The minimum distance between TN gNB and ATG gNB is equal to   as shown below.



	R4-2218695
	Apple
	TP for TR 38.876: frequency error

	R4-2218890
	LG Electronics UK
	· Proposal 1. ATG gNB can be deployed on the TN cluster without isolation distance as illustrated in Fig. 1. The ATG gNB can be dropped in coverage of center TN cell or dropped with 100% grid shift. ATG UE can be dropped on the TN cluster.
· Proposal 2. Depending initial simulation results, RAN4 can define isolation distance between ATG BS and center of TN cluster.
· Proposal 3. If there is a coverage hole in ATG BS, ATG UEs should be dropped with considering the minimum horizontal distance between ATG BS and ATG UE.
· Proposal 4. The minimum horizontal distance between ATG UE and ATG BS can be express as function of altitude with considering the constant value of up-tilt angle and beam width.
· Proposal 5. 5%-tile UL and DL throughput should be adopted as performance metric.


	R4-2219136
	Qualcomm Incorporated
	Observation 1:  It is difficult to use a unified set of parameters to meet different ATG deployment scenarios’ needs. 
Observation 2: Due to the limited vertical angle coverage, there exists a blind area for vertical beamforming in 3-sector ATG deployment topology.     
Proposal 1: The ATG deployment scenario can be separated into two scenarios to address the different needs, such as large coverage ATG and small coverage ATG. The assumptions can be therefore different for the two scenarios. For example, the ATG BS serving to large coverage cell can use option 1 in Table 1 and ATG BS serving to small coverage cell can use option 2 for the scenario assumptions. 
Proposal 2: The solutions to the blind area of ATG BS vertical beamforming needs to be discussed and addressed. RAN4 to discuss whether the ATG topology needs to be changed or a wide beam pattern/fixed antenna gain needs to be defined for the complete vertical angle coverage.  
Proposal 3: The coexistence topology for ATG and TN is proposed as Figure 3 (top view) and Figure 4 (front view). The vertical beamforming issue needs to be addressed firstly for the coexistence study. 


	R4-2219353
	ZTE Corporation
	roposal 1: to consider the coexistence scenario in Table 2.1-1 by the removal of scenario 7 and scenario 8 and proposed frequency and bandwidth configuration in Table 2.1-2 for ATG coexistence study. 
Proposal 2: to consider the option 1 for ATG network layout and option 1 to drop the TN cluster.
Proposal 3: to use the simulation assumptions in this contribution as baseline for further coexistence study.


	R4-2219611
	Huawei, HiSilicon
		Proposal 1: For maximum coverage angle in the horizontal plane, +/- 60º can be reused for ATG BS.
Proposal 2: In order to reuse the existing requirements and industry eco-system, 25º maximum coverage angle range in the vertical plane can be reused for ATG BS.
Proposal 3: For ATG BS mechanical up-tilt angle, we can further choose one value from 17.5º~ 13.5º range considering the lower boundary of commercial aircraft altitude and the cell range.
Proposal 4: it’s proposed to assume 5km as the lower boundary of the commercial aircraft altitude.
Proposal 5: it’s proposed to assume the heterogeneous scenario with both ATG network and Macro terrestrial network as figure 4 or 5.
[image: ]
Figure 4 Illustration on the heterogeneous scenario with both ATG network (three sectors) and Macro terrestrial network (Option 1)
[image: ]
Figure 5 Illustration on the heterogeneous scenario with both ATG network (one sector) and Macro terrestrial network (Option 2)
Proposal 6: it’s proposed to assume the parameters for TN and ATG network in table 1 and 2. Aircraft random distribution is included in table 2.
Table 1 Terrestrial macro network
	Parameters
	Values
	Remark

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around
	 

	Inter-site distance
	0.5 km (3.5GHz)
0.9 km (2GHz)
	

	BS antenna height
	30 m
	 

	UE location
	Outdoor/indoor
	Outdoor and indoor
	 

	
	Indoor UE ratio
	10%
	

	
	Low/high penetration loss ratio
	50% low loss, 50% high loss
	 

	
	LOS/NLOS
	LOS and NLOS
	

	
	UE antenna height
	Same as 3D-UMa in TR 36.873
	 

	UE distribution (horizontal)
	Uniform
	 

	Minimum BS - UE distance (2D)
	35 m
	 

	Note: 	There is no need to fill in the ATG sector by putting all the macro sites. 19 macro sites can be dropped only near the ATG BS site or nadir of aircraft as shown in figure 4 or 5.



Table 2 ATG network
	Parameters
	Values
	Remark

	Network layout
	one site with three sectors or one sector
	 

	Cell range
	100km
	

	BS antenna height
	30 m 
	 

	Aircraft horizontal distribution
	Uniform within one hexagonal sector of ATG site
	Dis_H represent the distance between ATG BS and aircraft in horizontal plane

	Aircraft vertical angle distribution
	Uniform (5º, 30º)
	Phi represent the vertical angle between BS-aircraft LOS and horizontal plane

	Aircraft altitude
	To calculate the altitude by Dis_H * tan (Phi.).
	

	Minimum ATG BS – ATG UE distance (2D)
	Dis_H > 1km
	 

	Note 1: 	ATG network is un-coordinated operation (100% Grid Shift) with TN. The ATG site can be set in one position from A, B, C and D randomly as in figure 4 or figure 5.
Note 2: 	The aircraft can be dropped in the first macro site with three or one sector(s) randomly as in figure 4 or 5.



Proposal 7: it’s proposed to use the AAS antenna parameters for Macro BS in table 3.


	R4-2219614
	Huawei, HiSilicon
	TP for TR 38.876 to capture scenarios and network layout

	R4-2219615
	Huawei, HiSilicon
	TP for TR 38.876 to capture general assumptions

	R4-2219616
	Huawei, HiSilicon
	TP for TR 38.876 to capture system parameter assumption and antenna modelling

	R4-2219634
	Ericsson
	Observation 1	If an omni-directional UE antenna would be used then the needed UE power would be in the range of 40-60 dBm for 200km cell range
Observation 2	UEs consisting of several downtilted panels and a few elements per panel could reduce the UE power significantly.
Observation 3	An omni-directional ATG UE at 2GHz does not seem likely to cause interference towards TN BS directly under the aircraft if it meets the same ACLR as a PC1 UE. This observation should be re-checked using simulations if omni-directional is possible once the maximum TX power and ACLR has been decided.
Observation 4	An omni-directional UE at 2GHz is not likely to cause interference towards TN BS close to, or co-located with the serving ATG BS. Again, should be checked with simulation once UE assumptions are clearer.
Observation 5	An omni-directional ATG UE at 2GHz seems not likely to suffer interference from TN directly below the aircraft, but simulations should be used for checking..
Observation 6	For a 4GHz UE, depending on target SNR, an EIRP of around 43-63dBm is needed.
Observation 7	To achieve sufficient EIRP, UE output TRP likely needs to be more than 29dBm and it is likely that a UE array is needed.
Observation 8	For 4GHz, ATG UL to TN UL interference for co-located BS is expected to be negligible. This observation may be re-checked using simulation once UE power and ACLR for ATG are confirmed.
Observation 9	At 4GHz, TN (DL) – ATG (DL) interference is likely to be small for the co-located BS scenario, but this should be confirmed by simulation.


	R4-2219635
	Ericsson
	Observation 1	The range of possible distances of an aircraft from an ATG BS depends on the coverage and uptilt of the BS, not the ISD
Observation 2	The ISD must be at least lower than the largest BS-UE distance supported by the ATG BS, but the ISD can be as low as needed.
Observation 3	For the ISD and altitude range agreed for the co-existence simulations, the uptilt should be around 5.85 degrees and the aircraft should be placed at distances of 50 to 200km from the ATG BS.


	R4-2219636
	Ericsson
	Observation 1	The ATG cell size does not have a large impact on the simulation results for any of the cases
Observation 2	The worst case for ATG (Agressor)-TN (Victim) UL and TN (Agressor)-ATG(victim) DL might be with the TN directly below the aircraft
Observation 3	It may be impractical to build a high power omni-directional UE physically, but as an assumption for a co-existence simulation it may be OK since it will have a wide beamwidth and highest expected power.
Observation 4	The sub-array model has been sent to ITU-R, and it may be good to align models with those used by regulators.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Update the assumption for ATG (Agressor)-TN (Victim) UL and TN (Agressor)-ATG(victim) DL TN position to consider TN placed at the ATG site and also TN directly below the aircraft (whichever is the worst case, depending on the UE antenna assumption).
Proposal 2	For n1 (2GHz), position ATG UEs between 50-200km from the ATG BS in the co-existence simulations assuming 5.85 degrees uptilt
Proposal 3	For 4GHz, position ATG UEs between 50-200km from the ATG BS in the co-existence simulations assuming 5.85 degrees uptilt
Proposal 4	Assume 5.85 degrees uptilt
Proposal 5	BS height is 27.5m
Proposal 6	For 2GHz, if an omni-directional antenna is assumed, assume 50dBm UE output power (as worst case for simulation purposes). Alternatively assume some UE antenna gain and a lower output power.
Proposal 7	For 4GHz, assume a UE EIRP of 55dBm. FFS on the UE antenna array and TRP needed to achieve this EIRP.
Proposal 8	Use the sub-array model from TR 38.803 for the BS antenna array
Proposal 9	For TN system parameters, take table 6.4.4.2-1 in TR 38.863 as a baseline, assuming: 43dBm BS output power for 2GHz, 53dBm BS TRP output power for 4GHz, 30kHz SCS and 100MHz bandwidth for 4GHz.
Proposal 10	For TN  BS-UE propagation, apply a TN propagation model
Proposal 11	For ATG UE – ATG/TN BS propagation, use LoS propagation model
Proposal 12	For ATG UE – TN UE propagation, use the NTN propagation model
Proposal 13	For TN BS – ATG BS propagation, assume LoS


	R4-2219637
	Ericsson
	In the previous sections we made the following observations: 
Observation 1	Due to the assumption of aircraft distribution a long a flight route, a major difference has been observed in the throughput loss, both in average and 5th percentile, between whole TN statistics and the most impacted TN cell.
Observation 2	The agreed scenario in which the TN BSs are close to the ATG BS is not necessarily the worst case and further discussions are needed by RAN4.
Observation 3	As with Scenario 10, the worst case for Scenario 11, on the assumption of a high-power UE with an omni-directional antenna, also seems to be when the ATG BS is far from the TN cluster (and underneath the aircraft) and requires further discussions.


Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN4 to consider the most appropriate method for obtaining statistics for ATG WI, e.g., based on the throughput loss of individual cells rather than based on the throughput loss averaged over all cells.
Proposal 2	RAN4 to consider different deployment scenarios with ATG BS far away from the TN BS cluster for coexistence simulations.



The moderator can suggest a limited number of papers which could be presented.

Open issues summary
Before f2f meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions..
Sub-topic 2-1 General issues
Issue 2-1-1: Discuss whether ATG BS can be co-located with TN BS
The agreements in last meeting were shown below.
· Consider non co-location scenario as the baseline
· Assume non-co-located for simulation cases 1, 4, 5, 6, 7, 8, 9, 12, 13, 14
· For simulation cases 2, 3, 10, 11, if evidence is brought forward that the ACLR/ACS requirements to cover co-location are substantially different to the requirements for the non-co-location then discuss further how to cover both cases
· Investigate the cross-link interference issue for Case 2 and 3
· No new proposals
· Recommended WF
· Previous Way forward

Issue 2-1-2 What’s the assumption of ATG BS ISD (cell radius)?
The agreements in last meeting were shown below.
· Assumption of ATG BS ISD
· For co-existence simulation, one BS is assumed
· For RRM and evaluating link budget, assume the range of ISD from [14]km to 200km
· Proposals
· Option 1: The range of possible distances of an aircraft from an ATG BS depends on the coverage and uptilt of the BS, not the ISD
· Cell radius: 
· Option 1a: For 2GHz / 4GHz, position ATG UEs between 50-200km from the ATG BS in the co-existence simulations assuming 5.85 degrees uptilt
· Option 1b: 50km
· Option 1c: 200km/3
· Cell 
· Option 2: The ATG deployment scenario can be separated into two scenarios to address the different needs, such as large coverage ATG and small coverage ATG. The assumptions can be therefore different for the two scenarios. For example, the ATG BS serving to large coverage cell can use option 1 in Table 1 and ATG BS serving to small coverage cell can use option 2 for the scenario assumptions.
· Option 3: Others.
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-1-3 For commercial aircraft flight, what is the range of UE altitude?
The agreements in last meeting were shown below.
· Only one simulation is performed for the aircraft flight altitude.
· FFS on the aircraft altitude random distribution for simulation
· The upper boundary is 12000m
· The lower boundary is 3000m
· The lower boundary can be re-visited depending on the outcome of evaluations
· Proposals
· Option 1: Dropping the UE with 10% in 3000m~10000m and 90% in 10000m~12000m.
· Option 2: it’s proposed to assume the parameters for TN and ATG network in table 1 and 2. Aircraft random distribution is included in the following table.
	Parameters
	Values
	Remark

	Network layout
	one site with three sectors or one sector
	 

	Cell range
	100km
	

	BS antenna height
	30 m 
	 

	Aircraft horizontal distribution
	Uniform within one hexagonal sector of ATG site
	Dis_H represent the distance between ATG BS and aircraft in horizontal plane

	Aircraft vertical angle distribution
	Uniform (5º, 30º)
	Phi represent the vertical angle between BS-aircraft LOS and horizontal plane

	Aircraft altitude
	To calculate the altitude by Dis_H * tan (Phi.).
	

	Minimum ATG BS – ATG UE distance (2D)
	Dis_H > 1km
	 

	Note 1: 	ATG network is un-coordinated operation (100% Grid Shift) with TN. The ATG site can be set in one position from A, B, C and D randomly as in figure 4 or figure 5.
Note 2: 	The aircraft can be dropped in the first macro site with three or one sector(s) randomly as in figure 4 or 5.



· Option 3: Others.
· Recommended WF
· TBA. Collect companies’ view in 1st round

Sub-topic 2-2 Co-existence simulation scenario
Issue 2-2-1: The following scenarios can be assumed as starting point. And discuss the following updates
The agreements in last meeting were shown below.
· Simulations without cross-link interference, that should be carried out as part of the WI
· Further discussion on how to simulate the cases with cross-link interference in a phased manner
· Proposals
· Option 1: Analysis or simulation of CLI scenarios after the ACIR requirement of no CLI is decided which is used in R16 TDD CLI study.
· Option 2: Others.
· Recommended WF
· TBA. Collect companies’ view in 1st round

Sub-topic 2-3 Co-existence network layout
Issue 2-3-1: ATG cell layout and how does ATG BS point their beams.
The agreements in last meeting were shown below.
· Take the following assumption as the baseline
· ATG BS point their beams towards the horizon
· FFS for the up-tilt mechanical for ATG BS 
· Proposals for mechanical up-tilt
· Option 1: the uptilt should be around 5.85 degrees and the aircraft should be placed at distances of 50 to 200km from the ATG BS. 
· Option 2: Mechanical up-tilt : 3 degrees up-tilt
· Option 3: 20 degree 50-70km ISD, 5.7 degree 100km ISD, TBD degree for 200km ISD
· Option 4: choose one value from 17.5º~ 13.5º range considering the lower boundary of commercial aircraft altitude and the cell range.
· Recommended WF
· TBA. Collect companies’ view in 1st round

Issue 2-3-2: Potential assumption for network layout of ATG.
The agreements in last meeting were shown below.
· Further discussion on Option 3
· Proposals
· Option 3: we could only consider one ATG gNB in the simulation 
· Option 3a: It seems only one ATG gNB is enough for simulation considering ATG ISD is much larger for 19-site TN network regardless ATG network is deployed on the airline routes or in larger area. (CMCC)
· Option 3b: One ATG BS site is proposed to be adopted for the ATG topology in the coexistence simulation, as shown in Figure 1 and 2. (Qulacomm)
[image: ]
Figure 1. Front view of Proposed ATG topology
[image: ]
Figure 2. Top view of Proposed ATG topology
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-3-2a: How many sectors should be assumed for this one ATG gNB in the simulation.
· Option 1: One sector. 
· Option 2: Three sectors.



Sub-topic 2-4 Co-existence system parameters
Issue 2-4-1: The initial system parameters outline for ATG BS.
	ATG BS altitude 
	FFS
Option 1: 25m
Option 2: 30m
Option 3: others

	Carrier frequency 
	2GHz, 3.5GHz (To be updated if Issue 2-2-2 have a conclusion)

	Frequency reuse factor
	1

	Duplex mode
	FDD@2GHz, TDD@3.5GHz

	Channel bandwidth
	20MHz@2GHz, 100MHz@3.5GHz

	Subcarrier spacing (SCS)
	15k@2GHz, 30k@3.5GHz

	Number of cells
	TBC
Option 1: one cell
Option 2: Others
Comment: In R4-2216398, it is highlighted that firstly a discussion on the basic paradigm assumed for antenna orientation is needed.

	Environment1
	To be removed?
Option 1: rural
Option 2: Others

	UE distribution
	TBC
Option 1: Single UE per ATG cell
Option 2: Uniform distribution
Horizontal: Random
Vertical: Distributed between 3km and 10km
Option 3: Others

	Indoor UE percentage
	0%

	Number of DL active UEs per cell (NOTE 2)
	FFS
Option 1: one UE


	Number of UL active UEs per cell
(NOTE 2)
	FFS
Option 1: one UE


	DL scheduled bandwidth per UE
	FFS
Option 1: Full bandwidth

	UL scheduled bandwidth per UE
	FFS
Option 1: Full bandwidth
Option 2: [1/2 full BW]

	Traffic model
	Full buffer

	ATG BS maximum output power
	FFS
Option 1: 
[43dBm] for 2GHz
[50dBm] for 3.5GHz
Option 2: [50 dBm]
Option 3: Others


	ATG BS noise figure
	5dB

	Handover margin
	FFS
Option 1: Not needed
Option 2: 3dB
Option 3: Others

	NOTE 1: 	ATG BS is assumed to serve UEs in the rural environment.
NOTE 2:	Same as the number of BS beam(s);
NOTE 3:	ATG BS max TX power is defined per polarization



· Proposals
· Option 1: Please provide parameters comments and preference.
· Option 2: others
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-4-1a: ATG BS altitude.
· Option 1: 25m. 
· Option 2: 30m.
· Option 3: 27.5m
· Option 4: Others.
Issue 2-4-1b: ATG BS Maximum output power.
· Option 1: 48dBm. 
· Option 2: 43dBm BS output power for 2GHz, 53dBm BS TRP output power for 4GHz.
· Option 3: Others.

Issue 2-4-2: The initial system parameters outline for ATG UE.
The agreements in last meeting were shown below.
· Further discussion on MOP of ATG UE. Link budget and antenna configuration. 

	ATG UE altitude 
	To be updated based on outcome of Issue 2-1-4

	Carrier frequency 
	2, 3.5GHz (To be updated if Issue 2-2-2 have a conclusion)

	ATG UE max TX power in dBm
	FFS
Option 1: [40 dBm] (CATT)
Option 2: (ZTE)
For 2.1GHz: 33dBm per polarization, and 36dBm for two polarization; 
For 3.5GHz and 4.9GHz: 26dBm per polarization
Option 3: (Huawei)
In order to reuse the current industry eco-system, 23dBm per element for FDD band n1 and 23dBm (26dBm) per element for TDD band n78, n79 can be assumed. The UE maximum output power can be further discussed after antenna array configurations are concluded.
Option 4: Others

	ATG UE min TX power in dBm
	FFS


	ATG UE noise figure
	FFS
Option 1: 9 dB




· Proposals
· Option 1: Please provide parameters comments and preference.
· Option 2: others
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-4-2a: ATG UE Maximum output power.
· Option 1: 40dBm. 
· Option 2: 50dBm for 2GHz omni-directional antenna, EIRP of 55dBm for 4GHz array antenna. FFS on the UE antenna array and TRP needed to achieve this EIRP
· Option 3: 36dBm for two polarization 2GHz; 26dBm per polarization for 4GHz


Issue 2-4-3: The initial system parameters outline for TN BS and TN UE.
	Parameters
	Rural

	Carrier frequency
	2, 3.5GHz (To be updated if Issue 2-2-2 have a conclusion)

	Channel bandwidth
	20MHz@2GHz, 100MHz@3.5GHz

	Scheduled channel bandwidth per UE (DL)
	1

	Scheduled channel bandwidth per UE (UL)
	1

	The number of active UE (DL) (Note 1)
	1

	The number of active UE (UL) (Note 1)
	1

	Traffic model
	full buffer

	DL power control
	No

	UL power control
	Yes

	TN BS-UE min distance in meters
	35m

	TN BS max TX power in dBm
	FFS

	TN UE max TX power in dBm
	23dBm

	TN UE min TX power in dBm
	-40dBm@2GHz, -33dBm@3.5GHz

	TN BS Noise figure in dB
	5dB

	TN UE Noise figure in dB
	9dB

	Handover margin
	3dB

	Note 1 	Same as the number of BS beam(s);
Note 2:	TN BS max TX power is defined per polarization





· Proposals
· Option1:TN BS and TN UE system parameters can refer TR 38.863
· Option2: New BS output power for 4GHz.
· Option 3: Ruse CLI TR 38.828. The legacy TN BS assumptions could be reused here or ITU-R Feedback RP-200559 
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-4-1b: ATG BS Maximum output power.
· Option 1: 43dBm BS output power for 2GHz, 53dBm BS TRP output power for 4GHz.
· Option 2: Others.
Sub-topic 2-5	Antenna and beamforming pattern modelling
Issue 2-5-1: Please discuss the initial Antenna and beamforming pattern modelling outline for ATG BS.

· Proposals
· Option 1: It’s listed as below 
· 
	
	
	ATG

	1
	Base Station Antenna Characteristics

	1.1
	Antenna pattern
	TR 38.921

	1.2
	Element gain (dBi) (Note 2)
	7.1

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
54º for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30 for both H/V

	1.5
	Antenna polarization 
	Linear ±45º

	1.6
	Antenna array configuration (Row × Column) 
(Note 4)
	8 × 8 elements

	1.7
	Number of supported polarizations, P
	2

	1.8
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.9 of wavelength for V

	1.9
	Array Ohmic loss (dB) (Note 2)
	2

		1.10
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	25

	1.11
	Base station maximum coverage angle in the horizontal plane (degrees)
	120

	1.12
	Base station vertical coverage range (degrees) (Note 1)
	FFS

	1.13
	Mechanical uptilt (degrees)
	FFS


· Note 1:	The vertical coverage range is given for the elevation angle θ, defined between 0° and 180° as 
in ITU-R M.2101.
· Note 2:	The element gain in row 1.2 includes the loss given in row 1.9.
· Note 3:	The conducted power per element assumes Row × Column ×Number of supported polarizations elements (i.e. power per H/V polarized element).
· Note 4: Row × Column means there are Row vertical and Column horizontal radiating elements.
· Option 2: Adopt the FR1 sub-array based model, as captured in TR 38.803 section 5.2.3.2.4 and communicated to ITU-R for the BS antenna array. (apart from that the pre-set downtilt should be adjusted for ATG))
· Recommended WF
· TBA. Collect companies’ view in 1st round

Issue 2-5-2: Please discuss the initial Antenna and beamforming pattern modelling outline for ATG UE.
· Proposals
· Option 1: Omni antenna assumption for 2GHz.
· Option 1a: For 2GHz, if an omni-directional antenna is assumed, assume 50dBm UE output power (as worst case for simulation purposes). Alternatively assume some UE antenna gain and a lower output power.
· 
· Option 2: ATG UE has beam steering capability.
· Option 2a: antenna array assumption for ATG UE at 3.5GHz and 4.9GHz 
	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
[54º] for V /[60-70]

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30dBc

	1.5
	Antenna polarization 
	Linear ±90º

	1.6
	Antenna array configuration (Row × Column) 
(Note 4)
	 (8x2x2) or  
(16x1x2) 

	1.7
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.5 of wavelength for V



· Option 2b: For 4GHz, assume a UE EIRP of 55dBm. FFS on the UE antenna array and TRP needed to achieve this EIRP.
· Option 3: 
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	

	Antenna element horizontal radiation pattern (dB)
	


	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	5 dBi


	Peak gain normalized element radiation pattern
	

	Composite array radiation pattern
	
, where



	(Mg, Ng, M, N, P) 
	(1,1,2,2,2)

	(dv, dh)
	(0.5λ, 0.5λ)

	LE  (dB)
	2.0 dB

	UE orientation
	UE orientation is perpendicular to the ground


	Beam steering capability
	ATG UE can be capable of beam steering

	Note 1:	MxN means there are M vertical and N horizontal elements
Note 2:	LE is included in GE,max.



Potential compromise: 
· Recommended WF
· TBA. Collect companies’ view in 1st round

Issue 2-5-3: Please discuss the initial Antenna and beamforming pattern modelling outline for TN AAS BS

· Proposals
· Option 1: It’s listed as below 
	
	
	Rural

	1
	Base Station Antenna Characteristics

	1.1
	Antenna pattern
	TR 38.921

	1.2
	Element gain (dBi) (Note 2)
	7.1

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
54º for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30 for both H/V

	1.5
	Antenna polarization 
	Linear ±45º

	1.6
	Antenna array configuration (Row × Column) 
(Note 4)
	8 × 8 elements

	1.7
	Number of supported polarizations, P
	2

	1.8
	Horizontal/Vertical radiating element spacing 
	0.5 of wavelength for H, 0.9 of wavelength for V

	1.9
	Array Ohmic loss (dB) (Note 2)
	2

	1.10
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 3) 
	25

	1.11
	Base station maximum coverage angle in the horizontal plane (degrees)
	120

	1.12
	Base station vertical coverage range (degrees) (Note 1)
	90-100

	1.13
	Mechanical downtilt (degrees)
	3


· Note 1:	The vertical coverage range is given for the elevation angle θ, defined between 0° and 180° as 
in ITU-R M.2101.
· Note 2:	The element gain in row 1.2 includes the loss given in row 1.9.
· Note 3:	The conducted power per element assumes Row × Column ×Number of supported polarizations elements (i.e. power per H/V polarized element).
· Note 4: Row × Column means there are Row vertical and Column horizontal radiating elements.
· Option 2: Adopt the FR1 sub-array based model, as captured in TR 38.803 section 5.2.3.2.4 and communicated to ITU-R for the BS antenna array. (Ericsson)
	Parameter
	Macro Rural

	Element gain (dBi) (Note 2)
	6.4

	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
65º for V

	Horizontal/vertical front‑to‑back ratio (dB)
	30 for both H/V

	Antenna polarization 
	Linear ±45º

	Antenna sub-array configuration (Row × Column) 
(Note 4)
	4 × 8 elements

	Horizontal/Vertical radiating sub-array spacing 
	0.5 of wavelength for H, 2.1 of wavelength for V

	Number of element rows in sub-array
	3

	Vertical element separation in sub-array ()
	0.7 of wavelength of V

	Pre-set sub-array down-tilt (degrees)
	3

	Array Ohmic loss (dB) (Note 2)
	2

	Conducted power (before Ohmic loss) per sub-array (dBm) (Note 3) 
	28

	Base station horizontal coverage range (degrees)
	+/-60

	Base station vertical coverage range (degrees) (Note 1)
	90-100

	Mechanical down-tilt (degrees) 
	3

	Note 1: The vertical coverage range is given for the elevation angle θ, defined between 0° and 180°.
Note 2: The element gain includes the loss and is per polarization.
Note 3: The conducted power per sub-array assumes 4x8x2 sub-arrays (i.e., power per H/V polarized element).
Note 4: 4 × 8 means there are 4 vertical and 8 horizontal radiating sub-arrays. 
Note 5: For the case of 3 elements per sub array, dv will be 2.1 wavelengths.




· Recommended WF
· TBA. Collect companies’ view in 1st round
· [bookmark: _GoBack]
Sub-topic 2-6	Others
Issue 2-6-1: ACLR and ACS modelling
· Proposals
· Option 1: Text proposals from R4-2219616 (Huawei)
· Option 2: Others
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-6-2: Propagation model
· Proposals
· Option 1: Text proposals from R4-2219616 (Huawei)
· Option 2: Others
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-6-3: Transmission power control model
· Proposals
· Option 1: Text proposals from R4-2219616 (Huawei)
· Option 2: Other
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-6-4: Received power model
· Proposals
· Option 1: Text proposals from R4-2219616 (Huawei)
· Option 2: Other
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-6-5: Link level performance
· Proposals
· Option 1: Text proposals from R4-2219616 (Huawei)
· Option 2: Other
· Recommended WF
· TBA. Collect companies’ view in 1st round
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