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Introduction
RAN#96 meeting approved RP-221369 [1] Revised WID on Air-to-ground network for NR in Rel-18.
This email discussion includes contributions in agenda 6.13.1 and 6.13.2, 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

	R4-2215335

	CMCC
	TP for ATG TR 38.876 skeleton

	R4-2215633

	Apple
	Move to Topic #2: FR1 co-existence evaluation for ATG network


	R4-2216398

	Ericsson

	Move to Topic #2: FR1 co-existence evaluation for ATG network




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: TP for ATG TR 38.876 skeleton
· Proposal as R4-2215335
· Recommended WF
· TBA. Collect companies’ view in 1st round

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 1-1-1: 


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Issue 1-1-1: TP for ATG TR 38.876 skeleton
R4-2215335 Agreeable



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2215335
	Agreeable



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




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

	R4-2215386
	CATT
	This contribution provides CATT views on the remaining co-existence simulation assumptions.

	R4-2215482
	CMCC
	Observation 1: longer GP is required to avoid DL-UL cross band interference, e.g. 3 symbols or even larger for FR1 30kHz SCS.
Observation 2: normally ATG network will not be synchronized with TN network. to avoid gNB-gNB blocking, ATG gNB will not be allocated with TN gNB. 
Proposal 1: it’s better not consider co-location scenario between ATG gNB and TN gNB.
Proposal 2: single UE per ATG BS is assumed for simulation assumption.
Observation 3: based on antenna assumption provided from vendor, it may be challenging to achieve 300km cell radius.
Observation 4: one possible assumption for throughput per airplane is 39.25Mbps for DL and 4.6Mbps for UL.
Observation 5: airplane density assumption is listed in table 3.
Observation 6: number of airplanes per hexagon area with different radius is listed in table 4.
Observation 7: for hexagon area, 180km cell radius with 40M CBW is enough for non-busy route; 120km cell radius with 80M CBW is enough for busy-route; 90km cell radius with 80M CBW is enough for very-busy routes when 144 seats per airplane with 80% passengers, of whom 50% use ATG services. The details target PRB number for different cell radius with 256 QAM assumption is listed in table 6 for DL TDD.
Observation 8: for hexagon area, 180km cell radius with 30M CBW is enough for non-busy route; 900km cell radius with 60M CBW is enough for busy-route; 90km cell radius with 100M CBW is enough for very-busy routes when 144 seats per airplane with 80% passengers, of whom 50% use ATG services. The details target PRB number for different cell radius with 64 QAM assumption is listed in table 7 for DL TDD.
Proposal 3: ATG gNB is assumed to be deployed on the fixed routes with one site deployed in the center of hexagon area with 90km cell radium.
Proposal 4: scenario 5-8 are necessary considering the non-synchronization operation between ATG network and terrestrial network.
Proposal 5: scenario 5 and 7 is necessary since non-synchronization operation is the typical operation case. 
Proposal 6: 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. 
Proposal 7: scenario 6 and 8 is necessary since non-synchronization operation is the typical deployment scheme and we can’t avoid such interference by isolation distance. 
Observation 9: 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.
Proposal 8: we could only consider one ATG gNB in the simulation
Proposal 9: it’s suggested to drop TN network so that minimum distance between TN gNB and ATG gNB is equal to   as shown below.
Proposal 10: carrier frequency range is suggested as 2GHz and 4GHz.

	R4-2215940
	LG Electronics UK
	· Proposal 1: In simulations, the highest and lowest altitude need to be considered. So, the following upper and lower boundary can be considered if the range for altitude of usual commercial aircraft is 3 (or 7) ~ 15km, 
· UE altitude (upper boundary): range: 15km
· UE altitude (lower boundary): range: 3 (or 7)km
· Proposal 2: ATG network can be deployed in larger area.


	R4-2216067
	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 table 1, table 2 and figure 4.
Proposal 6: it’s proposed to use the AAS antenna parameters for Macro BS in table 3.
Proposal 7: Omni antenna assumption for CPE mounted in the aircraft can be excluded.
Proposal 8: Assuming beam steering capability for CPE mounted in the aircraft will enlarge the scope of ATG WI and may cause some risks of progress as all RF requirements related to the beamforming should be developed under the limited TU. Based on the concerns above, it’s proposed to focus on the CPE mounted in the aircraft without beam steering capability in Rel-18 ATG WI.
Proposal 9: It’s recommended to adopt Table 4 UE array antenna pattern and parameters for ATG scenario.


	R4-2216069
	Huawei, HiSilicon
	TP for TR 38.876 to capture some agreements on ATG coexistence study


	R4-2216399
	Ericsson
	Proposal 1	Consider co-located ATG BS and TN BS
Proposal 2	The lower limit for the altitude range is 3,000m
Proposal 3	Distribute aircraft across the altitude range
Proposal 4	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.
Proposal 5	For the TN UE model, assume 1T4R for 3.5GHz


	R4-2216417
	Qualcomm Incorporated
	Proposal 1: One ATG BS site is proposed to be adopted for the ATG topology in the coexistence simulation, as shown in Figure 1 and 2. 
Proposal 2: Dropping the TN clusters randomly in the ATG BS coverage is proposed to be adopted as the NR TN topology, considering both ATG interfering to TN and TN interfering to ATG scenarios. 
Proposal 3: When studying the TN interfering to the ATG, the aggregated interference from TN clusters need to be calculated. RAN4 to consider one TN cluster as the start point. 


	R4-2216538
	ZTE Corporation
	Proposal 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.


	R4-2215633

	Apple
	Proposal 1: it is proposed to send LS to RAN2 to trigger the network access control discussion. 
Proposal 2: More than one UE per ATG BS should be considered for co-existence study.
Proposal 3: ATG network is deployed along the airline route.
Proposal 4: TN network clusters is dropped randomly surrounding ATG gNB.
Proposal 5: The lower band of ATG UE altitude is 3km.


	R4-2216398

	Ericsson

	Proposal 1	For co-existence simulations, consider an ISD of 14km
Proposal 2	For RRM and estimating link budgets, ensure that the standard is robust for a range of ISD from 14 to 300km
Proposal 3	Assume a distribution of aircraft in a single air route for coexistence simulations (worst case scenario of ATG beam hitting the same TN cell), if RAN4 has correct method to collect statistics instead of averaging the interference over all TN cells.
Proposal 4	Further discuss how statistics should be collected for the fixed route case.
Proposal 5	FFS on worst case scenario with even lower ISD, keeping in mind aviation regulations on minimum vertical/ horizontal separation between the aircrafts.
Proposal 6	RAN4 to discuss and agree on which cell layout(s) and antenna configuration(s) are appropriate to consider for ATG.
Proposal 7	Carry out co-existence analysis and design RRM requirements for a UE with a directional beamforming array
Proposal 8	Confirm whether an omni-directional UE antenna with high power is feasible and if so, in what circumstances.




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 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.
· Proposal: that the scenario of ATG BS non-co-located with TN BS is included. Whether the scenario of ATG BS co-located with synchronized TN BS should be included will be decided in the next meeting.
Note: working group can clarify if “the TN BS with ATG BS are synchronized then co-location” is a valid scenario.
In contribution R4-2215482, companies think that longer GP is required to avoid DL-UL cross band interference, e.g. 3 symbols or even larger for FR1 30kHz SCS. Normally ATG network will not be synchronized with TN network. to avoid gNB-gNB blocking, ATG gNB will not be allocated with TN gNB.
· Proposals
· Option 1: it’s better not consider co-location scenario between ATG gNB and TN gNB. (CMCC)
· Option 2: Consider co-located ATG BS and TN BS (Ericsson)
· Recommended WF
· TBA. Collect companies’ view in 1st round

Issue 2-1-2：Clarify an assumption on the density of aircraft within the simulation area.
· Proposals
· Option 1: It’s assumed single UE per ATG BS as a starting point. (CATT, CMCC, Ericsson?)
· Option 2: More than one UE per ATG BS should be considered for co-existence study. (Apple)
· Recommended WF
· TBA. Collect companies’ view in 1st round

Issue 2-1-3: What’s the assumption of ATG BS ISD (cell radius)?
It’s encouraged to provide the ATG ISD evaluation based on both capacity and coverage.
· Proposals
· Option 1: ATG gNB is assumed to be deployed on the fixed routes with one site deployed in the center of hexagon area with 90km cell radius. (CMCC)
· Capability demand, throughput calculation and airplane density assumption were analysed in contribution R4-2215482
· Option 2: 200km ISD is achievable. (CATT)
· Option 3: Ericsson’s proposal in R4-2216398.
· Proposal 1	For co-existence simulations, consider an ISD of 14km
· Proposal 2	For RRM and estimating link budgets, ensure that the standard is robust for a range of ISD from 14 to 300km
· Option 4: 150km ISD. (Huawei)
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-1-4: For commercial aircraft flight, what is the range of UE altitude?
The agreements in last meeting were shown below.
For UE altitude of commercial aircraft flight,
· The following upper and lower boundary can be considered.
· UE altitude (upper boundary): range: 10km
· UE altitude (lower boundary): range: 3~7km
· Choose one fixed value for one simulation.

· Proposals
· Option 1: The worst case for each scenario is chosen. High altitude: 10km and Low altitude: 3km (CATT, Apple, Ericsson)
· Option 1a: Distribute aircraft across the altitude range. (aircraft randomly distributed between 10,000m or 3000m) (Ericsson)
· Option 2: In simulations, the highest and lowest altitudes need to be considered. So, the following upper and lower boundary can be considered if the range for altitude of usual commercial aircraft is 3 (or 7) ~ 15km (LGE)
· UE altitude (upper boundary): range: 15km
· UE altitude (lower boundary): range: 3 (or 7)km
· Option 3: it’s proposed to assume 5km as the lower boundary of the commercial aircraft altitude. (Huawei)
· Option 4: High altitude: 10km and Low altitude: 3~7km (ZTE)
· Regarding the low boundary for ATG CPE operation, we prefer to keep it open until we got some concrete evaluation results.
· Recommended WF
· TBA. Collect companies’ view in 1st round

Issue 2-1-5: Please discuss whether proposal 1 in contribution R4-2215633 is acceptable as below?
Proposal 1: it is proposed to send LS to RAN2 to trigger the network access control discussion.
· Proposals
· Option 1: Yes
· Option 2: No
· Option 3: FFS
· 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

	No.
	Combination
	Aggressor
	Victim
	Simulation frequency
	Notes
	Study Phase

	
	
	deployment scenario
UL/DL
	CBW
duplex mode
	deployment scenario
UL/DL
	CBW
duplex mode
	
	
	

	1
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural DL
	100MHz
/TDD
	3.5 GHz
	
	Phase 1

	2
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	3
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	4
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	Phase 1

	5
	TN with ATG
	ATG DL
	100MHz
TDD
	TN rural UL
	100MHz
/TDD
	3.5GHz
	
	FFS

	6
	TN with ATG
	ATG UL
	100MHz
TDD
	TN rural DL
	100MHz
TDD
	3.5GHz
	
	FFS

	7
	TN with ATG
	TN rural DL
	100MHz
TDD
	ATG UL
	100MHz
TDD
	3.5GHz
	
	FFS

	8
	TN with ATG
	TN rural UL
	100MHz
TDD
	ATG DL
	100MHz
TDD
	3.5GHz
	
	FFS

	9
	TN with ATG
	ATG DL
	20MHz FDD
	TN rural DL
	20MHz FDD
	2 GHz
	
	Phase 1

	10
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural UL
	20MHz FDD
	2 GHz
	
	Phase 1

	11
	TN with ATG
	TN rural DL
	20MHz FDD
	ATG DL
	20MHz FDD
	2 GHz
	
	Phase 1

	12
	TN with ATG
	TN rural UL
	20MHz FDD
	ATG UL
	20MHz FDD
	2 GHz
	
	Phase 1

	13
	TN with ATG
	ATG UL
	20MHz FDD
	TN rural DL
	20MHz TDD
	2 GHz
	n1/n39
	FFS

	14
	TN with ATG
	TN rural DL
	20MHz TDD
	ATG UL
	20MHz FDD
	2 GHz
	n39/n1
	FFS



· Proposals
·  Option 1: Scenario 5-8 are necessary considering the non-synchronization operation between ATG network and terrestrial network. (CMCC)
· Scenario 5 and 7 is necessary since non-synchronization operation is the typical operation case.
· 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.
· Scenario 6 and 8 is necessary since non-synchronization operation is the typical deployment scheme and we can’t avoid such interference by isolation distance.
·  Option 2:  Scenarios 5, 7 and 14 can be marked as phase 2 and scenarios 6, 8 and 13 can be marked as phase 3 (Ericsson)
· Phase 1: Simulations of normal operation that should be carried out as part of the WI
· Phase 2: gNB-gNB interference in unsynchronized cases
· n1/n39 gNB-gNB interference
·  Simulations of BS-BS interference with unsynchronized BS (non-co-located) at 3.5GHz. 
· Before commencing the unsynchronized cases, it should be clarified whether there is any situation in which ATG BS would not be synchronized with surrounding TN BS. If there is no such situation identified, then this part of phase 2 is not needed.
· Phase 3:
· Simulations of UE-UE interference
· It should be clarified whether unsynchronized networks can occur
· Also some preliminary estimation can be made as to whether UE-UE interference could be an issue considering the distance between ground UEs and aircraft; if it is not likely to be an issue then there is no need for simulations in phase 3.
· Option 3: It’s proposed to remove scenario7 and scenario 8 (ZTE)
· Recommended WF
· TBA. Collect companies’ view in 1st round

Issue 2-2-2: Discuss whether the carrier frequency can be updated as the following proposals.
· Proposals
·  Option 1: carrier frequency range is suggested as 2GHz and 4GHz. (CMCC)
· Note: 3.5GHz can be replaced by 4GHz.
· 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.
· Proposals
· Option 1: ATG BS points their antennae directly upwards, creating a circular cell.
[image: ]
· Option 2: ATG BS point their beams towards the horizon
[image: ]
· Option 2a: maximum coverage angles in the horizontal plane and the vertical plane were proposed in R4-2216067 (Huawei)
· For maximum coverage angle in the horizontal plane, +/- 60º can be reused for ATG BS.
· 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.
· 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.
[image: ]
· Recommended WF
· TBA. Collect companies’ view in 1st round

Issue 2-3-2: Potential assumption for network layout of ATG.
· Proposals
· Option 1: ATG network can be deployed on the airline routes. (Apple)
· Option 1a: Assume a distribution of aircraft in a single air route for coexistence simulations (worst case scenario of ATG beam hitting the same TN cell), if RAN4 has correct method to collect statistics instead of averaging the interference over all TN cells. (Ericsson)
· Further discuss how statistics should be collected for the fixed route case.
· FFS on worst case scenario with even lower ISD, keeping in mind aviation regulations on minimum vertical/ horizontal separation between the aircrafts.
· Option 1b: ZTE’s proposal in R4-2216538 as below
[image: ]
ATG network coexisting with terrestrial network [Rural area]

· Option 2: ATG network can be deployed in larger area (CATT, LGE)
· Option 2a: Huawei’s proposal in R4-2216067 as below
[image: ]
Figure Illustration on ATG network with 7 sites wrap around
Table 2 ATG network
	Parameters
	Values
	Remark

	Network layout
	hexagonal grid, 7 macro sites, 3 sectors per site with wrap around
	 

	Inter-site distance
	150km
	

	BS antenna height
	25 m (suburban)
	 

	Aircraft distribution (horizontal)
	Uniform
	 

	Aircraft altitude
	lower boundary, i.e. 5km
	

	Minimum BS - UE distance (2D)
	TBD
	 

	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.
Note 2: 	The aircraft can be dropped in the first macro site with 3 sectors randomly as in figure 4.



· 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 2-3-3: The assumption for network layout of NR terrestrial network
· FFS how to drop the TN cluster.
· Option 1: drop TN clusters close to ATG BS (ZTE)
· Option 1a: it’s suggested to drop TN network so that minimum distance between TN gNB and ATG gNB is equal to    as shown below. (CMCC)


· Option 2: Dropping clusters of TN cells randomly
· Option 2a: Dropping the TN clusters randomly in the ATG BS coverage is proposed to be adopted as the NR TN topology, considering both ATG interfering to TN and TN interfering to ATG scenarios. When studying the TN interfering to the ATG, the aggregated interference from TN clusters need to be calculated. RAN4 to consider one TN cluster as the start point. (Qualcomm)
· Option 3: TN network clusters is dropped randomly surrounding ATG gNB. (Apple)
· Option 4: Huawei’s proposal in R4-2216067 as below
[image: ]
	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
	25 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.



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

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 2-4-2: The initial system parameters outline for ATG UE.
	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--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
· Option 1: Please provide parameters comments.
· Option 2: TN BS and TN UE system parameters can refer TR 38.863 (CATT)
· Option 3: others
· Recommended WF
· TBA. Collect companies’ view in 1st round

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 (CATT, ZTE, Huawei)
· 
	
	
	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) (Ericsson)
· 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. (ZTE)
· Huawei’s comment: Since UE orientation aims to the ground, omni antenna assumption for CPE mounted in the aircraft can be excluded. It’s unnecessary to consider the direction which is opposite to the ground.
· Option 2: ATG UE has beam steering capability. (Ericsson)
· Option 2a: antenna array assumption for ATG UE at 3.5GHz and 4.9GHz (ZTE)
	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 3: Antenna mounted on the aircraft are directional without beam steering capability. (Huawei)
	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) 
	 FFS

	(dv, dh)
	(0.5λ, 0.5λ)

	LE  (dB)
	2.0 dB

	UE orientation
	UE orientation is perpendicular to the ground
 and 

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



· 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 (ZTE, Huawei)
	
	
	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
Issue 2-5-4: Please discuss TN UE model correction
· Proposals
· Option 1: For the TN UE model, assume 1T4R for 3.5GHz (Ericsson)
· Recommended WF
· TBA. Collect companies’ view in 1st round
Sub-topic 2-6	Others
Issue 2-6-1: ACLR and ACS modelling
· Proposals
· Option 1: Text proposals in clause 6.2.4 from R4-2216069 (Huawei)
· Option 2: Any suggestions and modifications in clause 6.2.4 from R4-2216069.
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-6-2: Propagation model
· Proposals
· Option 1: Text proposals in clause 6.2.5 from R4-2216069 (Huawei)
· Option 2: Any suggestions and modifications in clause 6.2.5 from R4-2216069.
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-6-3: Transmission power control model
· Proposals
· Option 1: Text proposals in clause 6.2.6 from R4-2216069 (Huawei)
· Option 2: Any suggestions and modifications in clause 6.2.6 from R4-2216069.
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-6-4: Received power model
· Proposals
· Option 1: Text proposals in clause 6.2.7 from R4-2216069 (Huawei, ZTE)
· Option 2: (Ericsson)
· RX power should be calculated as: RX power = TX power + TX array gain in direction of interest – pathloss + RX array gain in direction of interest.
· Option 3: Any suggestions and modifications
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-6-5: Performance metric
· Proposals
· Option 1: ZTE
· For NR, the average throughput loss and 5%-ile throughput loss should be less than 5%.
· For ATG, the average throughput loss and 5%-ile throughput loss should be less than 5%.
· Option 2: Ericsson
· The performance metric should be throughput impact to the victim network:
· Mean throughput loss with aggressor present compared to no aggressor
· 5th percentile loss with aggressor present compared to no aggressor
· Option 3: Any suggestions and modifications
· Recommended WF
· TBA. Collect companies’ view in 1st round
Issue 2-6-6: Link level performance
· Proposals
· Option 1: Text proposals in clause 6.2.9 from R4-2216069 (Huawei, ZTE)
· Option 2: Any suggestions and modifications in clause 6.2.9 from R4-2216069.
· Recommended WF
· TBA. Collect companies’ view in 1st round
Companies views’ collection for 1st round 
Sub-topic 2-1 General issues
	Company
	Comments

	Ericsson
	Issue 2-1-1: Discuss whether ATG BS can be co-located with TN BS
There are examples of ATG networks in the US and in Europe that use the same sites as TN basestations. The co-existence study should not specify how BS are deployed, but it should be robust enough so that reasonable deployments are protected by requirements and so the ATG network can be deployed in any way suitable to the operator. Regarding guard periods, it is not so obvious large guard periods are needed due to the propagation characteristics of the ATG network, although this could be investigated further and may impact co-located deployments.
So we think that the WI should consider both co-located and non-co-located. That said, after some further thinking, for co-existence simulations we can consider the worst case. Some analysis of the worst case is as follows:

	Agressor
	Victim
	Worst case

	ATG DL
	TN DL
	Worst case is non-co-located. In this case, the victim UE may be far from its own TN BS but close to the ATG BS

	TN DL
	ATG DL
	The worst case here is not clear but might be co-located, since the aircraft BS receiver will point it’s RX beam towards the ATG site, so if there is a TN BS at the same site it could cause more interference to the ATG UE than a non-co-located TN BS even though it’s antenna will not be pointing directly at the aircraft.

	ATG UL
	TN UL
	The worst case here may be co-located if the UE does beamforming, since the UE in the aircraft will point it’s beam at the ATG site and so, if the TN BS is located at the same site as the ATG it is more likely to experience interference.

	TN UL
	ATG UL
	The worst case here is non-co-located, since TN UEs far from their own BS but close to the ATG one may transmit with full power.

	ATG DL
	TN UL
	This is a non-synchronized case for which co-location is anyhow not feasible.

	TN UL
	ATG DL
	This is a non-synchronized case for which co-location is anyhow not feasible.

	ATG UL
	TN DL
	This is a non-synchronized case for which co-location is anyhow not feasible.

	TN DL
	ATG UL
	This is a non-synchronized case for which co-location is anyhow not feasible.

	
	
	



So if we consider the worst case for co-existence simulation, the debate should be whether to consider co-located for the TN DL (aggressor) – ATG DL (victim) and ATG UL (aggressor) – TN UL (victim) scenarios.

Issue 2-1-2：Clarify an assumption on the density of aircraft within the simulation area.
In order to provide enough capacity, we think that each ATG BS will only serve one aircraft. In more dense areas, the ATG BS may need to be spaced more closely in order to provide capacity.

Issue 2-1-3: What’s the assumption of ATG BS ISD (cell radius)?
Firstly, we would like to clarify that what we are discussing here is the ISD needed for the most dense deployment case. There will of course be cases where a dense deployment of BS is not needed and the ISD can be 100-300km. In fact, we should clarify the lowest and highest ISD.
For the co-existence simulation, presumably considering the densest deployment would be the worst case and should dimension the ACLR/ACS requirements. All requirements should work for any reasonable ISD.
To add to what we showed in our contribution, we have recently seen data in Europe that also supports the assumption of an ISD of 15-20km in the densest areas.
Regarding the data for China shared by CMCC (thanks for the data), one question is whether some headroom should be left for the traffic to increase by considering somewhat denser than the calculations predict. Presumably once eMBB is available in aircraft then the expectation and demand will increase, and may become larger than average due to the fact that users are seated, unable to do other things and may be more focused on internet based activities.
This is why in our view considering 14km for the lower end may be good. For the upper end, it depends on link budget and any timing issues; some value in the range 100-300km is suitable. Then the spec would be good for all deployments with ISD form 14 to (100/300) km.

Issue 2-1-4: For commercial aircraft flight, what is the range of UE altitude?
We propose 3000m on the basis of the altitude at which WiFi is activated under current regulations. We are open as to whether to assume even distribution of aircraft in height, or simulate twice with all aircraft at the upper altitude and then all aircraft at the lower altitude.

Issue 2-1-5: Please discuss whether proposal 1 in contribution R4-2215633 is acceptable as below?
Since there are no RAN2 TUs for the WI, we should be cautious to involve RAN2. One question is whether the ATG network really needs to belong to the same PLMN as the terrestrial network or whether it would in reality be a separate PLMN.

	CMCC
	Issue 2-1-1: Discuss whether ATG BS can be co-located with TN BS
Option 1.
Normally ATG BS is not synchronized with TN BS. If they are co-located, blocking occurs. So at least during the simulation, they should not be co-located

Issue 2-1-2：Clarify an assumption on the density of aircraft within the simulation area.
Option 1.

Issue 2-1-3: What’s the assumption of ATG BS ISD (cell radius)?
Option 1. 
To Ericsson, in our analysis in 2215482, we have already considered much busy traffic, like high-definition video and video chat. About the ratio of users using ATG, we assume 80% passengers seated, of whom 50% use ATG. This is already relatively high ratio.
Issue 2-1-4: For commercial aircraft flight, what is the range of UE altitude?
We are open and 3km is more preferred considering below 3km, ATG model will be closed. For simulation, to be honest, we can use higher altitude as typical value.

Issue 2-1-5: Please discuss whether proposal 1 in contribution R4-2215633 is acceptable as below?
We should be cautious to send LS to RAN2.

	LGE
	Issue 2-1-1: 
Issue 2-1-2: Slightly prefer option 1.
Issue 2-1-3:
Issue 2-1-4: We think altitude 15km should be considered to evaluate the worst case scenario where the victim is an ATG BS or UE since the wanted signal is decreased with increased value of altitude. 

	ZTE
	Issue 2-1-1: Discuss whether ATG BS can be co-located with TN BS
Option 1.
At least as far as know that, ATG BS should be deployed non-colocated with TN BS. 
Regarding Ericsson’s comments from other regions e.g. USA, this could be discussed further if any UL-DL blocking issues.

Issue 2-1-2：Clarify an assumption on the density of aircraft within the simulation area.
We  prefer the option 1. for the legacy coexistence study, we also assume single UE in DL and UL, we don’t see the problem for it. This are legacy tradition for coexistence study..

Issue 2-1-3: What’s the assumption of ATG BS ISD (cell radius)?
ISD could be between 100km to 200km. Regarding the Ericsson’r proposal to have ISD as 14km, this is not aggressive, then massive ATG BS would be deployed which is not aligned with practice frankly speaking.
Issue 2-1-4: For commercial aircraft flight, what is the range of UE altitude?
For low boundary, we still prefer to have 7km or option 4, however as compromise, maybe some middle value could be considered as well. In addition, the low boundary of UE altitude should be only part of travelling time which should be much less than 10km which is normal aircraft flight. In short, lower altitude only contribute minor portion for the whole travelling time. 

Issue 2-1-5: Please discuss whether proposal 1 in contribution R4-2215633 is acceptable as below?
Regarding the Apple’s proposal to send the LS to RAN2, at least from our understanding, it’s not necessary, this could be left to the implementation e.g. shifting carrier frequency to avoid the normal UE to access. 

	Apple
	Issue 2-1-1: Discuss whether ATG BS can be co-located with TN BS
This also depends on the cell size of ATG BS, if the cell size is much larger than the TN BS, it is reasonable to prioritize non-collocated case. 

Issue 2-1-2：Clarify an assumption on the density of aircraft within the simulation area.
Further clarify of our proposal (now listed as option 2)
The intention is not to discuss the number of ATG UEs connected to a single BS only. From ATG UE density perspective, is it reasonable to consider only 1 UE within quite large coverage area? We either need to reduce the cell distance or have to serve multiple UE by a ATG BS.  It’s not possible that only one UE in large coverage area up to hundreds km.

Issue 2-1-3: What’s the assumption of ATG BS ISD (cell radius)?
Related to the answer for 2-1-2. Enough capacity should be ensured if considering the purpose of such application. We also need to consider the density of the air plane. It’s hard to select a single number now. Maybe could consider operator input as a starting point. E.g. option 1. 

Issue 2-1-4: For commercial aircraft flight, what is the range of UE altitude?
Option 1. 
Issue 2-1-5: Please discuss whether proposal 1 in contribution R4-2215633 is acceptable as below?
For future proof, we think standard solution should be considered. LS to RAN2 is needed.


	Huawei
	Issue 2-1-1: Discuss whether ATG BS can be co-located with TN BS
Option 1.
I understand the analysis from beamforming perspective, but we still need to consider the range between aircraft and TN BS/UE. 5km is less than 100km.
Issue 2-1-2：Clarify an assumption on the density of aircraft within the simulation area.
Option 1.

Issue 2-1-3: What’s the assumption of ATG BS ISD (cell radius)?
Maybe firstly, we can come up with a ISD range and further discuss whether we pick up one value or more values for the worst coexistence simulation. For example, ISD range from 14km to 150km.

Issue 2-1-4: For commercial aircraft flight, what is the range of UE altitude?
We don’t prefer to simulate twice for aircraft flight. Maybe the potential compromise is to distribute aircraft across the altitude range. (aircraft randomly distributed between 10,000m (15km LGE’s proposal?) or 3000m)
Issue 2-1-5: Please discuss whether proposal 1 in contribution R4-2215633 is acceptable as below?
Share the similar view with Ericsson. Since there are no RAN2 TUs for the WI, not sure which agenda RAN2 can discuss this issue and how many efforts RAN2 experts have to take. If companies have strong view to involve RAN2, it’s suggested to provide contribution to RAN plenary firstly.

	Qualcomm
	Issue 2-1-2：Clarify an assumption on the density of aircraft within the simulation area.
for the coexistence simulation, assuming 1 UE for 1 BS is proposd. Otherwise, we need to discuss about the beamforming pattern for multiple UEs. 

Issue 2-1-3: What’s the assumption of ATG BS ISD (cell radius)?
The ISD is related with ATG topology and the link budget. The link budget is related with the BS/CPE antenna pattern.  We can discuss about the ISD when the topology and BS/CPE characteristics agreed.  



	CATT
	Issue 2-1-1: Discuss whether ATG BS can be co-located with TN BS
Considering operator’s input, we’re ok with option 1.
Issue 2-1-2：Clarify an assumption on the density of aircraft within the simulation area.
Option 1.
Issue 2-1-3: What’s the assumption of ATG BS ISD (cell radius)?
This is also related to the BS/UE power, antenna assumption. We don’t have very stong opinion on this. Currently, it seems large ISD is reasonable, but we also are happy to know if large ISD will still be the future main scenarios.
Issue 2-1-4: For commercial aircraft flight, what is the range of UE altitude?
Currently we think option 1. And we’re open to discuss if simulate twice or drop UE randomly in the two altitudes. 
Issue 2-1-5: Please discuss whether proposal 1 in contribution R4-2215633 is acceptable as below?
Need to check if it’s necessary.

	China Telecom
	Issue 2-1-1: Discuss whether ATG BS can be co-located with TN BS
Option 1. Though it's cost effective to reuse the same tower for ATG BS, the severe cross link interference cannot be ignored.
Issue 2-1-2：Clarify an assumption on the density of aircraft within the simulation area.
Agree with option 1. 
Issue 2-1-3: What’s the assumption of ATG BS ISD (cell radius)?
Agree with option 1.
Issue 2-1-4: For commercial aircraft flight, what is the range of UE altitude?
Option 1 is preferred.


 
Sub-topic 2-2 Co-existence simulation scenario
	Company
	Comments

	Ericsson
	Issue 2-2-1: The following scenarios can be assumed as starting point. And discuss the following updates
Regarding non-synchronized networks, it is not so obvious to us why an ATG BS would not be synchronized with other TN BS, since in general all TDD BS are synchronized. Regarding the guard period, although a timing calculation would suggest that a long GP is needed, in practice the fact that ATG BS point upwards and that there is a large separation between ATG BS means that propagation of BS transmit from one BS after a switch to another is much less, and so the GP may not be needed. Still we are OK to consider BS-BS interference, but as a second priority.
For UE-UE interference, even if BS are synchronized there will be timing misalignment between ATG UEs, and also between ATG UEs and ground UEs due to the larger propagation distances. However also due to the large propagation distances, the ATG UEs will not be close to one another and will not be close to ground UEs so probably UE-UE interference will not be an issue. (The most important consideration for UE-UE may be if the aircraft has high power and an omnidirectional antenna, in which case ground UEs immediately underneath the aircraft would likely have different timing to the ATG UE and may have LoS propagation. In this scenario , the risk of ATG UE-TN UE interference may be greatest. However, since the aircraft passes over ground UEs quickly it is likely not an issue in practice.)

Issue 2-2-2: Discuss whether the carrier frequency can be updated as the following proposals.
Option 1 is fine for us

	CMCC
	Issue 2-2-1: The following scenarios can be assumed as starting point. And discuss the following updates
Option 1. We should at first focus on synchronization operation discussion between TN and ATG. And then consider scenarios based on syn/non-syn assumption 

Issue 2-2-2: Discuss whether the carrier frequency can be updated as the following proposals.
Option 1. 4 GHz is the representative value for new FR1 NR spectrum.

	ZTE
	Issue 2-2-1: The following scenarios can be assumed as starting point. And discuss the following updates
For scenario 7 and scenario 8, the cross link interference will only happen in the remote area instead of surrounding area, therefore this is somehow similar as RIM in Rel-16, we don’t think we need to further cocoexistence study for it at least. Maybe more discussion are needed.

Issue 2-2-2: Discuss whether the carrier frequency can be updated as the following proposals.
We are fine with option 1

	Huawei
	Issue 2-2-1: The following scenarios can be assumed as starting point. And discuss the following updates
For scenario 5,6,7,8,13,14, the potential compromise can be contribution-driven. Interested companies can provide the simulation results.
Issue 2-2-2: Discuss whether the carrier frequency can be updated as the following proposals.
Option 1 is OK

	CATT
	Issue 2-2-1: The following scenarios can be assumed as starting point. And discuss the following updates
Agree with Huawei, we should prioritize some scenarios. 
Issue 2-2-2: Discuss whether the carrier frequency can be updated as the following proposals.
Ok with option 1.

	China Telecom
	Issue 2-2-2: Discuss whether the carrier frequency can be updated as the following proposals.
Option 1 is OK.


 
Sub-topic 2-3 Co-existence network layout
	Company
	Comments

	Ericsson
	We have seen both of the scenarios we mention indicated as potential deployments. We understand the Huawei scenario is something like the second scenario we mention, or even a combination of the second and the first if an additional antenna is provided for the blind area.
A scenario with the antenna pointing with slight uptilt is likely needed for large cells of 100-300km. In more dense deployments, the upward pointing scenario may be used.
We do not have any preference, apart from to ensure that the co-existence requirements are suitable for all scenarios. It could help to figure out which is the worst-case scenario, or alternatively to simulate both scenarios.

Issue 2-3-2: Potential assumption for network layout of ATG.
A scenario with aircraft following a route may be the worst case because the ATG beams will mostly go in the same directions and impact the same TN cells. However, we should take care how we capture statistics. If a small number of the TN cells in a certain direction consistently suffer a larger throughput loss whilst other TN cells do not suffer much loss, it is not sufficient to look at the average throughput loss across all TN cells. It would not be acceptable for a TN operator to permanently lose capacity in certain cells around an ATG BS. Also, we should consider TN cells close to the ATG BS, as these are the ones most impacted and again it is not reasonable if TN cells close to an ATG BS would always lose capacity, even if an average of TN cells placed randomly would not.
Regarding whether it is sufficient to assume one ATG BS; this depends a bit on the assumption on ATG minimum ISD and the propagation model between the ATG BS and TN BS. If a TN BS would only suffer interference from one ATG BS then it is sufficient to model one ATG BS. If some TN cells could suffer interference from more than one ATG BS then more than one should be modelled. 
If we would consider an ISD of 14km then for a TN BS in between two ATG, the FSPL between the two ATG would be 121dB. A TN BS 100m from the ATG BS would have 84dB FSPL. So most likely the TN BS close to the ATG BS would be much more impacted than BS in between, and modelling a single ATG BS with some close TN BS would probably be OK.

Issue 2-3-3: The assumption for network layout of NR terrestrial network
We think that the TN BS should be deployed close to the ATG BS in the simulation. The Huawei or ZTE proposals where the ATG BS is deployed with 100% TN grid shift are OK for non-co-located cases. If co-located cases are to be considered then the TN BS should be deployed at and around the ATG BS.

	CMCC
	Issue 2-3-1: ATG cell layout and how does ATG BS point their beams.
Our assumption is that ATG BS point its beam toward UE airplane. Like TN BS, it will sweep SSB beam to broadcast system information and once UE connect to BS, ATG BS will point at its UE.
Issue 2-3-2: Potential assumption for network layout of ATG.
Option 3a)
Issue 2-3-3: The assumption for network layout of NR terrestrial network
Option 1 to simplify simulation.	

	LGE
	Issue 2-3-2
We prefer option 2 and 3a.

	ZTE
	Issue 2-3-1: ATG cell layout and how does ATG BS point their beams.
We prefer the option 2 which is more aligned with practical deployment in the past. Indeed,  3 sector per ATG site should be considered as well. 
Issue 2-3-2: Potential assumption for network layout of ATG.
Option 3b) is the same as option 1b, we support the both options.
Issue 2-3-3: The assumption for network layout of NR terrestrial network
We support the Option 1.

	Huawei
	Issue 2-3-1: ATG cell layout and how does ATG BS point their beams.
OK with option 2. 
Issue 2-3-2: Potential assumption for network layout of ATG.
Maybe the potential way forward can be option 3 that we could only consider one ATG gNB in the simulation. FFS whether we can assume one sector or 3sectors.
Issue 2-3-3: The assumption for network layout of NR terrestrial network
It seems that the ATG BS is deployed with 100% TN grid shift are OK for non-collocated case.

	Qualcomm 
	Issue 2-3-2: Potential assumption for network layout of ATG.
From coexistence performance perspective, one ATG BS is enough to simulate the interference impact with the assumption that the ATG BS to ATG BS interference is marginal considering the large coverage.   Only if there is non-negligible ATG-to-ATG interference, multiple ATG BS simulation makes sense. 
Question to Huawei and Ericsson: For the topology, we think to provide the top view of ATG cell coverage is essential to help understand the proposals.  Considering the difference of vertical and horizontal coverage of antenna panel, what does the cell looks like in top view?  Is it still hexagonal when the antenna panel points directly upwards?  how many antenna panels assumed for one BS in each proposal? How to make sure there is continuous ATG coverage between two ATG BSs along the route if blind area exists?    Thanks a lot for the clarifications to help understand the proposals. 

Issue 2-3-3: The assumption for network layout of NR terrestrial network
Question to Ericsson:  we could understand that for ATG interfering to TN case, dropping TN cluster around the ATG BS is the worst case.  Then, how about the TN interfering to ATG case? The TN cluster drops at the cell edge of ATG is the worst case.  It’s better we use a unified coexistence topology for both ATG interfering to TN and TN interfering to ATG case. Thanks a lot for the clarifications to help understand the proposals.


	CATT
	Issue 2-3-1: ATG cell layout and how does ATG BS point their beams.
We think option 2 may be the worst case from co-existence point of view. So support option 2.
Issue 2-3-2: Potential assumption for network layout of ATG.
From statistics point of view, we support option 2. If option 1 can clarify more on one ATG and one UE simulation is sufficient, then we’re also ok with option 1.
Issue 2-3-3: The assumption for network layout of NR terrestrial network
Option 1 is ok to simulate the worst case.

	China Telecom
	Issue 2-3-1: ATG cell layout and how does ATG BS point their beams.
Option 2 is preferred. The flight course is fixed, and it would be better that the BS beams follow the course.
Issue 2-3-2: Potential assumption for network layout of ATG.
Agree with option 3.
Issue 2-3-3: The assumption for network layout of NR terrestrial network
Option 2 is preferred. Since the option 1 is to drop TN clusters close to ATG BS, but the option 1a only sets the minimum distance. Does it mean there is a maximum distance? If so, what value should be set?


 
Sub-topic 2-4 Co-existence system parameters
	Company
	Comments

	Ericsson
	Issue 2-4-1: The initial system parameters outline for ATG BS.
Note we are OK with 25 or 30m BS height

Issue 2-4-2: The initial system parameters outline for ATG UE.
The max output power for the UE is related to the antenna assumption and the link budget. Before deciding on a UE output power, we should clarify assumptions on the maximum range and UE antenna. It may not be easily feasible to re-use all of the eco-system on the UE side, since the UE is an aircraft mounted system that will need to meet aviation component standards (environmental aspects on aircraft body, safety, reliability etc.), which are likely to differ significantly from e.g. smartphone or even CPE component requirements.
For each proposal, please provide some more background on assumptions on UE antenna, ISD etc.
Our assumption is that the UE TRP will likely need to be fairly similar to a BS TRP.
One approach is to simulate the largest possible expected UE power in the co-existence simulations (e.g. 43 dBm or even more… the largest UE output power than can be sustained without causing disturbance to the ground TN BS), and allow for a declared UE TX power that can be anything up to the power simulated in co-existence. That way, it will be known that the UE power is sufficient to ensure co-existence, whilst UE vendors can analyze and design the UE power level according to a more detailed analysis and their eventual needs.

ssue 2--3: The initial system parameters outline for TN BS and TN UE.
TN BS power we propose 43dBm for 2GHz and 50dBm for 4GHz.

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

	ZTE
	Issue 2-4-1: The initial system parameters outline for ATG BS.
Both 25m and 30m are fine for us.
For UE distribution,  it could be deployed within the range, however 10km should occupy the large ratio for it since that’s normal flight condition for aircraft.
For enviroment, it should be rural area only.
Handover margin 3dB might be still needed which is similar as other coexistence study.
	
Issue 2-4-2: The initial system parameters outline for ATG UE.
For the ATG UE, its CPE terminals, we dont think it’s reasonable to follow the legacy smartphone assumption.
Regarding the antenna array or beamforming for 2GHz,  it’s not feasible to mount on the aircraft based on my experience in the past, that’s the reason we use other types for it. 

Issue 2--3: The initial system parameters outline for TN BS and TN UE.
We are fine with option 2.

	Huawei
	Issue 2-4-1: The initial system parameters outline for ATG BS.
We can consider 25/30m.
For ATG BS maximum output power, we need to further discuss this issue.

Issue 2-4-2: The initial system parameters outline for ATG UE.
It seems that we still need more discussion on MOP of ATG UE. Link budget and antenna configuration should be decided firstly.

Issue 2-4-3: The initial system parameters outline for TN BS and TN UE.
The number of active UE (UL) is one depending on companies’ feedback. It’s very hard to simply reuse the parameters in 38.863. And companies propose a new BS output power for 4GHz.

	CATT
	Issue 2-4-1: The initial system parameters outline for ATG BS.
Ok with 25 or 30m. For the BS power, it’s related to the link budget of the ISD.
Issue 2-4-3: The initial system parameters outline for TN BS and TN UE.
To Huawei, one UE is for ATG not TN?



Sub-topic 2-5 Antenna and beamforming pattern modelling
	Company
	Comments

	Ericsson
	Issue 2-5-1: Please discuss the initial Antenna and beamforming pattern modelling outline for ATG BS.
Our preference to use the latest model from 38.803 section 5.2.3.2.4 is to demonstrate that 3GPP consistently uses the latest model recommended to the ITU internally for simulation.

Issue 2-5-2: Please discuss the initial Antenna and beamforming pattern modelling outline for ATG UE.
Regarding the UE antenna without beam steering capability, if the UE is mounted perpendicular to the ground, does this then assume a BS antenna that points directly upwards ? If the BS is 200km away then the angle of the BS with respect to the UE antenna would be closer to 90 degrees. So how would the UE beam point at the BS ? Also how would the UE beam point at the BS in the horizontal dimension if it is fixed ?
Regarding the omni-directional UE antenna, it would be good to accompany the proposal with a proposed UE output power and link budget. It may be important to do a co-existence simulation separately for an omni-directional UE antenna and a beamforming UE antenna. An omni-directional UE antenna would pick up interference cumulatively from TN BS on the ground. It could also cause interference to BS across the ground area. If the link budget and output power work, we would be OK to consider it, but it may need to be considered as a separate case for co-existence study and considering accumulated interference over a wide area etc.
For a beamforming antenna, we have seen that UE products exist for some aircraft that are based on a beamforming array mounted on the aircraft.

Issue 2-5-3: Please discuss the initial Antenna and beamforming pattern modelling outline for TN AAS BS
Again our proposal is aimed at being consistent in the antenna model we use for internal simulations and the one we have recommended to regulators, in particular ITU.

	ZTE
	Issue 2-5-1: Please discuss the initial Antenna and beamforming pattern modelling outline for ATG BS.
Our first preference is to follow the option 1

Issue 2-5-2: Please discuss the initial Antenna and beamforming pattern modelling outline for ATG UE.
For 2GHz, please find my comments before. At least based on our experience, it’s not feasible to implement the antenna array and mount it on the aircraft.
For other frequency, e.g. 4.9GHz, we could have the beamforming capability or antenna array for it since its antenna aperture size is relatively smaller.
Issue 2-5-3: Please discuss the initial Antenna and beamforming pattern modelling outline for TN AAS BS
We are fine with option 1.
Issue 2-5-4: Please discuss TN UE model correction
More discussion needed, it’s not necessary to support the 4Rx.

	Huawei
	Issue 2-5-1: Please discuss the initial Antenna and beamforming pattern modelling outline for ATG BS.
Our first preference is to follow the option 1

Issue 2-5-2: Please discuss the initial Antenna and beamforming pattern modelling outline for ATG UE.
To Ericsson, I think this assumption is only for coexistence study. For the real implementation, it’s free for UE to implement beam steering. For the case, TN network below the aircraft can receive the maximum interference from ATG UE, i.e. minimum distance between ATG UE and TN BS, Maximum antenna gain.
Issue 2-5-3: Please discuss the initial Antenna and beamforming pattern modelling outline for TN AAS BS
We are fine with option 1.
Issue 2-5-4: Please discuss TN UE model correction
Do we need to consider 4Rx diversity gain for TN UE?.

	Qualcomm 
	Issue 2-5-2: Please discuss the initial Antenna and beamforming pattern modelling outline for ATG UE.
Question to Huawei: the proposed CPE antenna model is directional but without beam steering capability? Hwo many fixed beams assumed for the CPE antenna? Does it mean only one beam perpendicular to the ground? How could the CPE communite with ATG BS when the aircraft fly over the blind area of ATG BS?  At the edge of ATG coverage area, the angle  is very small, e.g. 5.7 degree for 100km radius and 10km aircraft altitude.  Will the CPE antenna work?  Thanks a lot for the clarifications to help understand the proposals.

	CATT
	Issue 2-5-1: Please discuss the initial Antenna and beamforming pattern modelling outline for ATG BS.
Option 1
Issue 2-5-3: Please discuss the initial Antenna and beamforming pattern modelling outline for TN AAS BS
Option 1 is ok to us.



Sub-topic 2-6 Others
	Company
	Comments

	Ericsson
	Issue 2-6-1: ACLR and ACS modelling
The general intentions are OK, but we should not include the text about the UE having a smaller number of antennas until it is clarified how the UE antenna looks. It may also be prudent to avoid the two step ACLR,, because it avoids the need to discuss what is X. If the simulations show a problem with interference, we could revisit but firstly it may be simpler to keep to a single ACLR/ACS with no X.

Issue 2-6-2: Propagation model
For the propagation model between an ATG or TN BS and an ATG UE, the TP suggests using the NTN model. However, we think it is likely that LoS is more appropriate. The reason is that in NTN, the satellite is in the sky and the UE is at ground level. However, for ATG the ATG and TN BS are both on top of towers and are above the clutter.
For the propagation model between a TN BS and an ATG BS, also in this case since both are on towards and above the clutter, LoS is appropriate.
For TN BS to TN UE, agree with the proposed models. Also, the same model can be used for ATG BS to TN UE (as proposed).
For ATG UE to TN UE, probably the NTN model is OK since the TN UE is at ground level and the ATG UE high in the air.

Issue 2-6-4: Received power model
The Ericsson proposal seems to be the same as the Huawei/ZTE ?

Issue 2-6-5: Performance metric
As discussed earlier, the performance metric should be examined individually in TN cells, not just averaged over all TN cells to be sure that the ATG BS is not permanently degrading some cells to an unacceptable degree whilst not impacting others. The ZTE and Ericsson proposals are similar, just ZTE add that the loss should be lower than 5%, which is OK.

	CMCC
	Issue 2-6-1: ACLR and ACS modelling
Option 1 is OK for us.
Issue 2-6-2: Propagation model
Option 1 is OK
Issue 2-6-3: Transmission power control model
Option 1 is OK
Issue 2-6-4: Received power model
Option 2 seems same as option 1. Both are OK for us
Issue 2-6-5: Performance metric
Option 1. The aggressor baseline is related to the victim system. If ATG is the victim, aggressor baseline could be no aggressor. But if TDD DL is the victim, maybe aggressor baseline should be another TDD DL?
Issue 2-6-6: Link level performance
Option 1 is OK.

	ZTE
	Issue 2-6-1: ACLR and ACS modelling
Option 1 is OK for us.
Issue 2-6-2: Propagation model
Option 1 is OK
Issue 2-6-3: Transmission power control model
Option 1 is OK
Issue 2-6-4: Received power model
Okay for option 1.
Issue 2-6-5: Performance metric
Option 1. 
Issue 2-6-6: Link level performance
Option 1 is OK.

	Huawei
	Issue 2-6-1: ACLR and ACS modelling
Thanks for Ericsson’s comments. We can further consider it.
Issue 2-6-2: Propagation model
Thanks for Ericsson’s comments. We can further consider it.
Issue 2-6-3: Transmission power control model
Option 1 is OK
Issue 2-6-4: Received power model
Since Option 2 is same as option 1. Both are OK for us
Issue 2-6-5: Performance metric
Option 1. Thanks for Ericsson’s clarification.
Issue 2-6-6: Link level performance
Option 1 is OK.




CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2216069
	Company A

	
	Company B

	
	

	
	


Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#2.1
	Issue 2-1-1: Discuss whether ATG BS can be co-located with TN BS
· Proposals
· Option 1: it’s better not consider co-location scenario between ATG gNB and TN gNB. (CMCC, ZTE, Huawei)
· Option 2: Consider co-located ATG BS and TN BS (Ericsson)
· Recommended WF
·  Simulation only consider non co-location scenario.
Issue 2-1-2：Clarify an assumption on the density of aircraft within the simulation area.
· Proposals
· Option 1: It’s assumed single UE per ATG BS as a starting point. (CATT, CMCC, Ericsson, LGE, ZTE, Huawei)
· Option 2: Need to reduce the cell distance or have to serve multiple UE by a ATG B. (Apple)
· Recommended WF
· It’s assumed single UE per ATG BS as a starting point.
Issue 2-1-3: What’s the assumption of ATG BS ISD (cell radius)?
· Proposals
· Option 1: ATG gNB is assumed to be deployed on the fixed routes with one site deployed in the center of hexagon area with 90km cell radius. (CMCC, Apple)
· Capability demand, throughput calculation and airplane density assumption were analysed in contribution R4-2215482
· Option 2: 200km ISD is achievable. (CATT)
· Option 3: Ericsson’s proposal in R4-2216398.
· Proposal 1	For co-existence simulations, consider an ISD of 14km
· Proposal 2	For RRM and estimating link budgets, ensure that the standard is robust for a range of ISD from 14 to 300km
· Option 4: 150km ISD. (Huawei)
· Recommended WF
· Further discuss whether we pick up one value or more values for the worst coexistence simulation.
Issue 2-1-4: For commercial aircraft flight, what is the range of UE altitude?
· Proposals
· Option 1: The worst case for each scenario is chosen. High altitude: 10km and Low altitude: 3km (CATT, Apple, Ericsson)
· Option 1a: Distribute aircraft across the altitude range. (aircraft randomly distributed between 10,000m or 3000m) (Ericsson)
· Option 2: In simulations, the highest and lowest altitudes need to be considered. So, the following upper and lower boundary can be considered if the range for altitude of usual commercial aircraft is 3 (or 7) ~ 15km (LGE)
· UE altitude (upper boundary): range: 15km
· UE altitude (lower boundary): range: 3 (or 7)km
· Option 3: it’s proposed to assume 5km as the lower boundary of the commercial aircraft altitude. (Huawei)
· Option 4: High altitude: 10km and Low altitude: 3~7km (ZTE)
· Regarding the low boundary for ATG CPE operation, we prefer to keep it open until we got some concrete evaluation results.
· Recommended WF
· Only one simulation is performed for the aircraft flight altitude.
· Aircraft randomly distributed between 10,000m/15000m and 3000m
Issue 2-1-5: Please discuss whether proposal 1 in contribution R4-2215633 is acceptable as below?
· Proposals
· Option 1: Yes(Apple)
· Option 2: No (Ericsson, CMCC, ZTE, Huawei)
· Option 3: FFS
· Recommended WF
· Defer the discussion to future meetings.


	Sub-topic#2.2
	Issue 2-2-1: The following scenarios can be assumed as starting point. And discuss the following updates
· Proposals
·  Option 1: Scenario 5-8 are necessary considering the non-synchronization operation between ATG network and terrestrial network. (CMCC)
· Scenario 5 and 7 is necessary since non-synchronization operation is the typical operation case.
· 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.
· Scenario 6 and 8 is necessary since non-synchronization operation is the typical deployment scheme and we can’t avoid such interference by isolation distance.
·  Option 2:  Scenarios 5, 7 and 14 can be marked as phase 2 and scenarios 6, 8 and 13 can be marked as phase 3 (Ericsson)
· Phase 1: Simulations of normal operation that should be carried out as part of the WI
· Phase 2: gNB-gNB interference in unsynchronized cases
· n1/n39 gNB-gNB interference
·  Simulations of BS-BS interference with unsynchronized BS (non-co-located) at 3.5GHz. 
· Before commencing the unsynchronized cases, it should be clarified whether there is any situation in which ATG BS would not be synchronized with surrounding TN BS. If there is no such situation identified, then this part of phase 2 is not needed.
· Phase 3:
· Simulations of UE-UE interference
· It should be clarified whether unsynchronized networks can occur
· Also some preliminary estimation can be made as to whether UE-UE interference could be an issue considering the distance between ground UEs and aircraft; if it is not likely to be an issue then there is no need for simulations in phase 3.
· Option 3: It’s proposed to remove scenario7 and scenario 8 (ZTE)
· Recommended WF
· Further discuss the prioritization of scenarios
Issue 2-2-2: Discuss whether the carrier frequency can be updated as the following proposals.
· Proposals
·  Option 1: carrier frequency range is suggested as 2GHz and 4GHz. (CMCC)
· Note: 3.5GHz can be replaced by 4GHz.
· Option 2: others
· Recommended WF
· Option 1 is agreeable


	Sub-topic#2.3
	Issue 2-3-1: ATG cell layout and how does ATG BS point their beams.
· Proposals
· Option 1: ATG BS points their antennae directly upwards, creating a circular cell.
· Option 2: ATG BS point their beams towards the horizon
· Option 2a: maximum coverage angles in the horizontal plane and the vertical plane were proposed in R4-2216067 (Huawei)
· For maximum coverage angle in the horizontal plane, +/- 60º can be reused for ATG BS.
· 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.
· 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.
· Recommended WF
· It seems that option 2 is acceptable
Issue 2-3-2: Potential assumption for network layout of ATG.
· Proposals
· Option 1: ATG network can be deployed on the airline routes. (Apple)
· Option 1a: Assume a distribution of aircraft in a single air route for coexistence simulations (worst case scenario of ATG beam hitting the same TN cell), if RAN4 has correct method to collect statistics instead of averaging the interference over all TN cells. (Ericsson)
· Further discuss how statistics should be collected for the fixed route case.
· FFS on worst case scenario with even lower ISD, keeping in mind aviation regulations on minimum vertical/ horizontal separation between the aircrafts.
· Option 1b: ZTE’s proposal in R4-2216538 as below
· Option 2: ATG network can be deployed in larger area (CATT, LGE)
· Option 2a: Huawei’s proposal in R4-2216067 as below
· 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)
· Recommended WF
· Further discussion on Option 3
Issue 2-3-3: The assumption for network layout of NR terrestrial network
· FFS how to drop the TN cluster.
· Option 1: drop TN clusters close to ATG BS (ZTE)
· Option 1a: it’s suggested to drop TN network so that minimum distance between TN gNB and ATG gNB is equal to    as shown below. (CMCC)
· Option 2: Dropping clusters of TN cells randomly
· Option 2a: Dropping the TN clusters randomly in the ATG BS coverage is proposed to be adopted as the NR TN topology, considering both ATG interfering to TN and TN interfering to ATG scenarios. When studying the TN interfering to the ATG, the aggregated interference from TN clusters need to be calculated. RAN4 to consider one TN cluster as the start point. (Qualcomm)
· Option 3: TN network clusters is dropped randomly surrounding ATG gNB. (Apple)
· Option 4: Huawei’s proposal in R4-2216067
· Recommended WF
· Option 1


	Sub-topic#2.4
	Issue 2-4-1: The initial system parameters outline for ATG BS.
· Proposals
· Option 1: Please provide parameters comments and preference.
· Option 2: others
· Recommended WF
· 25 or 30m BS height
Issue 2-4-2: The initial system parameters outline for ATG UE.
· Proposals
· Option 1: Please provide parameters comments and preference.
· Option 2: others
· Recommended WF
· Further discussion on MOP of ATG UE. Link budget and antenna configuration. 
Issue 2-4-3: The initial system parameters outline for TN BS and TN UE.
· Proposals
· Option 1: Please provide parameters comments.
· Option 2: TN BS and TN UE system parameters can refer TR 38.863 (CATT)
· Option 3: others
· Recommended WF
· Option1:TN BS and TN UE system parameters can refer TR 38.863
· Option2: New BS output power for 4GHz.

	Sub-topic#2.5
	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 (CATT, ZTE, Huawei)
· 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) (Ericsson)
· Recommended WF
· Further discussion on 2 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. (ZTE)
· Huawei’s comment: Since UE orientation aims to the ground, omni antenna assumption for CPE mounted in the aircraft can be excluded. It’s unnecessary to consider the direction which is opposite to the ground.
· Option 2: ATG UE has beam steering capability. (Ericsson)
· Option 2a: antenna array assumption for ATG UE at 3.5GHz and 4.9GHz (ZTE)
· Option 3: Antenna mounted on the aircraft are directional without beam steering capability. (Huawei)
· Recommended WF
·  Further discussion on 2 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 (ZTE, Huawei)
· 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)
· Recommended WF
· Further discussion on 2 round.
Issue 2-5-4: Please discuss TN UE model correction
· Proposals
· Option 1: For the TN UE model, assume 1T4R for 3.5GHz (Ericsson)
· Recommended WF
· No necessary to support the 4Rx.

	Sub-topic#2.6
	Issue 2-6-1: ACLR and ACS modelling
· Proposals
· Option 1: Text proposals in clause 6.2.4 from R4-2216069 (Huawei)
· Option 2: Any suggestions and modifications in clause 6.2.4 from R4-2216069.
· Recommended WF
· Option 1：R4-2216069 （To be revised） to capture comment
Issue 2-6-2: Propagation model
· Proposals
· Option 1: Text proposals in clause 6.2.5 from R4-2216069 (Huawei)
· Option 2: Any suggestions and modifications in clause 6.2.5 from R4-2216069.
· Recommended WF
· Option 1：R4-2216069 （To be revised） to capture comment
Issue 2-6-3: Transmission power control model
· Proposals
· Option 1: Text proposals in clause 6.2.6 from R4-2216069 (Huawei)
· Option 2: Any suggestions and modifications in clause 6.2.6 from R4-2216069.
· Recommended WF
· Option 1：R4-2216069 （To be revised） to capture comment
Issue 2-6-4: Received power model
· Proposals
· Option 1: Text proposals in clause 6.2.7 from R4-2216069 (Huawei, ZTE)
· Option 2: (Ericsson)
· RX power should be calculated as: RX power = TX power + TX array gain in direction of interest – pathloss + RX array gain in direction of interest.
· Option 3: Any suggestions and modifications
· Recommended WF
· Option 1：R4-2216069 （To be revised） to capture comment
Issue 2-6-5: Performance metric
· Proposals
· Option 1: ZTE
· For NR, the average throughput loss and 5%-ile throughput loss should be less than 5%.
· For ATG, the average throughput loss and 5%-ile throughput loss should be less than 5%.
· Option 2: Ericsson
· The performance metric should be throughput impact to the victim network:
· Mean throughput loss with aggressor present compared to no aggressor
· 5th percentile loss with aggressor present compared to no aggressor
· Option 3: Any suggestions and modifications
· Recommended WF
· Option 1 is ok
Issue 2-6-6: Link level performance
· Proposals
· Option 1: Text proposals in clause 6.2.9 from R4-2216069 (Huawei, ZTE)
· Option 2: Any suggestions and modifications in clause 6.2.9 from R4-2216069.
· Recommended WF
· Option 1：R4-2216069 （To be revised） to capture comment




Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on FR1 co-existence evaluation for ATG
	CMCC



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2216069
	To be revised 




[bookmark: _GoBack]Discussion on 2nd round (if applicable)
	WF/TP
	Comments collection

	R4-2217736 WF on FR1 co-existence evaluation for ATG
	LGE
Issue 2-1-4: We support option 2 to evaluate the worst case scenario. But, for the progress, we are okay with recommended WF (15000m and 3000m)
Issue 2-3-2: we are fine with option 3

	
	Company B

	
	

	
	…

	
	…

	
	…

	
	…

	 R4-2217737
Rev of R4-2216069
TP for TR 38.876 to capture some agreements on ATG coexistence study
	ZTE: we prefer to postpone the TP until the all assumptions are agreed, otherwise this TP will be updated again and again. This is not quite efficient way.    

	
	Company B

	
	

	
	

	
	

	
	

	
	



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2217736
	agreeable,

	R4-2217737
	Noted





Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on FR1 co-existence evaluation for ATG
	CMCC
	




Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2215335
	TP for ATG TR 38.876 skeleton
	CMCC
	agreeable
	

	R4-2215386
	Further discussion on ATG co-existence simulation assumption
	CATT
	Noted
	

	R4-2215482
	ATG coexistence simulation assumption
	CMCC
	Noted
	

	R4-2215633
	Discussion on ATG general aspects
	Apple
	Noted
	

	R4-2215940
	Discussion on FR1 ATG co-existence evaluation
	LG Electronics UK
	Noted
	

	R4-2216067
	Discussion on coexistence simulation assumption for ATG scenario
	Huawei, HiSilicon
	Noted
	

	R4-2216069
	TP for TR 38.876 to capture some agreements on ATG coexistence study
	Huawei, HiSilicon
	To be revised
	

	R4-2216398
	ATG general aspects
	Ericsson
	Noted
	

	R4-2216399
	ATG co-existence simulation parameters
	Ericsson
	Noted
	

	R4-2216417
	Coexistence scenarios of Air-to-ground network for NR
	Qualcomm Incorporated
	Noted
	

	R4-2216538
	Discussion on coexistence evaluation for ATG network
	ZTE Corporation
	Noted
	


Notes:
1. Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
1. For the Recommendation column please include one of the following: 
1. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
1. Other documents: Agreeable, Revised, Noted
1. For new LS documents, please include information on To/Cc WGs in the comments column
1. Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2217736
	WF on FR1 co-existence evaluation for ATG
	CMCC
	agreeable
	

	R4-2217737
	TP for TR 38.876 to capture some agreements on ATG coexistence study
	Huawei, HiSilicon
	Noted
	



Notes:
1. Please include the summary of recommendations for all tdocs across all sub-topics.
1. For the Recommendation column please include one of the following: 
1. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
1. Other documents: Agreeable, Revised, Noted
1. Do not include hyper-links in the documents
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