3GPP TSG-RAN WG4 Meeting # 106-bis-e												R4-2306212
Online, April 17 – April 26, 2023

Agenda item:			5.14.1
Source:	Moderator (CMCC)
Title:	Topic summary for [106bis] [133] NR_ATG_UERF_part1
Document for:	Information
Introduction
RAN#96 meeting approved RP-221369 Revised WID on Air-to-ground network for NR in Rel-18.
This thread focuses on adjacent channel co-existence evaluation for Rel-18 ATG and corresponds to agenda 5.14.1. The target of this meeting is to finish official calibration and collect observations from preliminary simulation results.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: comment collected for each topic
· 2nd round: WF on simulation assumption to be discussed and hope all related issues could be finished.
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Qualcomm
	Mustafa Emara
	memara@qti.qualcomm.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

Topic #1:	Co-existence scenario and network layout
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304205
	CMCC
	Proposal 1: companies are encouraged to provide simulation results for non-synchronized scenarios with following assumption:
i.e. 45dB ACLR and 46dB ACS for both TN and ATG BS.
Proposal 2: All kinds of location relationship between ATG UE and TN coverage range are allowed. Companies are encouraged to report simulation results with corresponding location relationship. In the end, isolation distance range will be concluded covering all companies results.

	R4-2304392

	Qualcomm CDMA Technologies
	Observation 1: It is observed that around 2dB difference between typical 19 sites network layout and 19 sites with additional external ring in terms of aggregate interference power from the TNs towards ATG UE. 

	R4-2304548

	Ericsson
	Proposal 2	In TN (Aggressor, DL) – ATG (DL) and ATG (Aggressor, UL) – TN(UL) scenarios, to base co-existence conclusions on ATG UEs flying over a TN cluster while ATG BS is 300 km away is always worst case from a co-existence perspective.  Nevertheless, sharing results based on the alternative deployment for discussion is not precluded.
Proposal 3	In TN (Aggressor, DL) – ATG (DL) and ATG (Aggressor, UL) – TN (UL) scenarios, ATG UEs horizontal position must be within the horizontal extent of the TN cluster.



Open issues summary
0.1.1 [bookmark: _Hlk127742063]Sub-topic 1-1 ACLR and ACS assumption for non-synchronized scenario
Issue 1-1: ACLR and ACS assumption for non-synchronized scenario.
· Proposals
· Option 1: using following assumptions for non-synchronized scenarios to derive isolated distance as starting point
· 45dB ACLR and 46dB ACS for both TN and ATG BS. (CMCC)
· Option 2: TBA
· Recommended WF
· Option 1
0.1.2 Sub-topic 1-2 scenario 11(TN DL interfere ATG DL)
Previous meeting agreements are listed as below:
· For scenario 11, one more ring for TN BS.
During offline discussion, some companies propose that adding one more ring would introduce much workload for updating simulator. Further discuss whether to/ how to simulate one more ring for TN BS.
Issue 1-2: whether to/ how to simulate another ring of TN network
· Proposals
· Observation from Qualcomm’s simulation results
· It is observed that around 2dB difference between typical 19 sites network layout and 19 sites with additional external ring in terms of aggregate interference power from the TNs towards ATG UE.
· Candidate options to simplify simulation: 
· Option 1: double the aggregate interference power from the 57 TN cells at ATG UE in Case 11 to simplify the platform modification.
· Recommended WF
· For scenario 11, if simulator doesn’t support additional ring of TN network, i.e. additional 18 site and 54 cells, it’s allowed to double the aggregate interference power from the 57 TN cells to simplify the platform modification, i.e. interference +3dB
· .
0.1.3 Sub-topic 1-3 network layout between ATG network and TN
Previous meeting agreements are listed as below:
	For TN(Agressor, DL)-ATG(DL) and ATG(Agressor, UL)-TN(UL), either following two figures may be worst case, depending on the UE antenna characteristics. The worst case between the two should be used for these scenarios
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Issue 1-3-1: location relationship for TN (Aggressor, DL) –> ATG (DL) and ATG (Aggressor, UL) –> TN(UL) scenarios
· Proposals
· Option 1: In TN (Aggressor, DL) – ATG (DL) and ATG (Aggressor, UL) – TN(UL) scenarios, to base co-existence conclusions on ATG UEs flying over a TN cluster while ATG BS is 300 km away is always worst case from a co-existence perspective.  Nevertheless, sharing results based on the alternative deployment for discussion is not precluded. (Ericsson)
· ATG UEs horizontal position must be within the horizontal extent of the TN cluster. (Ericsson)
•	Moderator note: in previous meeting, the agreement is 100km cell range of ATG BS rather than 300km.
· Recommended WF
· Recommended WF
· For TN (Aggressor, DL) –> ATG (DL) and ATG (Aggressor, UL) –> TN(UL) scenarios, conclude simulation results based on that ATG UEs flying over a TN cluster while ATG BS is 100km away as shown below.
· Optional: ATG BS is 300km away.  
[image: ]

Previous agreements for the non-synchronized scenarios are as below. 
Moderator note: Following figure only illustrate the location relationship between TN and ATG BS, but there is no illustration of location relationship between TN and ATG UE.
	illustration of the isolation distance simulation layout
[image: ]



Issue 1-3-2: location relationship between ATG UE and TN network for non-synchronized scenario to conclude isolation distance
· Proposals
· Option 1: All kinds of location relationship between ATG UE and TN coverage range are allowed. Companies are encouraged to report simulation results with corresponding location relationship. In the end, isolation distance range will be concluded covering all companies results. (CMCC)
· Recommended WF
· ATG UE and Tn cluster are on the same side of ATG BS, i.e. ATG BS actually point at TN cluster to consider the worst case.
· Minimum distance between ATG BS and ATG UE is 20/50km
· if isolation distance between TN cluster and ATG BS is larger than 20/50km, ATG UE is always on top of TN cluster
· if isolation distance between TN cluster and ATG BS is less than 20/50km, ATG UE is dropped 20/50km distant from ATG BS


· 



Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 1-1 
	Company
	Comments

	Ericsson
	Issue 1-1: ACLR and ACS assumption for non-synchronized scenario.
Agree, this is a sensible solution to reduce simulation load.

	Qualcomm
	Agree to reuse baseline ACLR/ACS requirements to derive isolation distance. 

	ZTE
	Agree with the proposal

	Huawei
	Agree with the proposal

	CMCC
	Recommended WF is OK for us


 
Sub topic 1-2 
	Company
	Comments

	Ericsson
	Issue 1-2: whether to/ how to simulate another ring of TN network
Our preference would be to model it fully with an additional ring. Could concerned companies clarify if it is very difficult to add an additional ring ? We see 3dB additional interference from the extra ring so doubling is correct.

	Qualcomm
	Agree with Ericsson. 
We have observed that increasing an outer ring leads to around 2dB increase in the aggregate interference. It is recommended that companies agree on the methodology to make sure that the observations are made with the same parameters and assumptions. In case companies have difficulties in terms of implementing the additional ring, we can further discuss how the case of increased aggregate interference from the TN cluster can be considered.

	ZTE
	Thanks Ericsson’s confirmation, we think that both additional ring and double sites are the same,  in other words, our simulation results should be also aligned with others. 

	Huawei
	OK with double the interference with additional 3dB.

	CMCC
	Our simulator only considers 57 sectors. Additional one ring will enlarge burden, if companies have shown that outer ring leads to 3dB or 2dB additional interference, it’s OK for us to double interference without considering another ring. As moderator I update the recommended WF for online discussion.


 
Sub topic 1-3 
	Company
	Comments

	Ericsson
	Issue 1-3-1: location relationship for TN (Aggressor, DL) –> ATG (DL) and ATG (Aggressor, UL) –> TN(UL) scenarios
The proposal to change to 300km in this case is motivated by the fact that it is a simple parameter change and that it ensures that the co-existence simulation is robust to the WI objectives to enable operation up to 300km. These scenarios are the ones in which the distance of the aircraft to the ATG BS could make a difference.
We have simulated using 300km and our results support using the TN ACLR/ACS for the ATG BS and that the ATG UE could use the same ACLR/ACS as a terrestrial UE.

Issue 1-3-2: location relationship between ATG UE and TN network for non-synchronized scenario to conclude isolation distance
The ATG UE should be placed on the left of the ATG BS in the figure so that the ATG BS points a beam towards the TN (worst case). It should be minimum 20/50km from the ATG BS. Does option 1 imply that companies consider some different distances of the ATG UE and find a worst case ?  

	Qualcomm
	Issue 1-3-1:
We would like to keep the focus on the scenario where the ATG UEs flying over a TN cluster while ATG BS is 100 km away is always worst case from a co-existence perspective for the mentioned scenarios in option 1. If majority of companies would like to consider 300km instead of 100km we are fine, but from interference point of view, it is doubtful that there would be a big margin between the two cases. 
Issue 1-3-2:
Our understanding that we have two cases that we have been considering (co-located where ATG BS and TN cluster are co-located and ATG UE is far away with minimum horizontal distance 20/50 km, and the other un-collocated case where the TN cluster is deployed beneath the ATG UE). It would be good to discuss in this meeting on other scenarios of network layout that companies might consider for the non-synchronized operation.

	ZTE
	Issue 1-3-1:
We would like to focus on 100km case, for 300km scenario, it might be happen in the harbor scenario with ISD up to 300km, however ATG CPE could switch to other ATG BS on other side of harbor. 
Issue 1-3-2:
From our understanding, ATG BS could be placed at the left side of TN cluster, right? Since ATG BS is facing towards right side.

	Huawei
	Issue 1-3-1:
Thanks for Ericsson’s input considering the robust. But I don’t think we need to reverse the previous assumption about cell range.
Issue 1-3-2:
I understand proponent’s intention. As companies commented, the figure can be improved to represent the accurate relationship between ATG BS, ATG UE and TN cluster.


	CMCC
	Issue 1-3-1:
Based on comments from Ericsson and Qualcomm. Following recommendations 
o	For TN (Aggressor, DL) –> ATG (DL) and ATG (Aggressor, UL) –> TN(UL) scenarios, conclude simulation results based on that ATG UEs flying over a TN cluster while ATG BS is 100km away as shown below.
	Optional: ATG BS is 300km away.  
Issue 1-3-2:
Regarding case 1 in Qualcomm’s comment, for non-synchronization scenarios, co-location scenario is precluded since we consider gNB-gNB CLI to conclude isolation distance.
Our suggestions listed above as in recommended WF.




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

	XXX
	Company A

	
	Company B

	
	

	YYY
	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 1-1 ACLR and ACS assumption for non-synchronized scenario
	Issue 1-1: ACLR and ACS assumption for non-synchronized scenario.
All companies support option 1.
Recommended WF：
Using following assumptions for non-synchronized scenarios to derive isolated distance as starting point
· 45dB ACLR and 46dB ACS for both TN and ATG BS. 

	Sub-topic 1-2 scenario 11(TN DL interfere ATG DL)
	Issue 1-2: whether to/ how to simulate another ring of TN network
Recommended WF：
For scenario 11, if simulator doesn’t support additional ring of TN network, i.e. additional 18 site and 54 cells, it’s allowed to double the aggregate interference power from the 57 TN cells to simplify the platform modification, i.e. interference +3dB

	Sub-topic 1-3 network layout between ATG network and TN
	Issue 1-3-1: location relationship for TN (Aggressor, DL) –> ATG (DL) and ATG (Aggressor, UL) –> TN(UL) scenarios
Agreements from GTW:
· For TN (Aggressor, DL) –> ATG (DL) and ATG (Aggressor, UL) –> TN(UL) scenarios, conclude simulation results based on that ATG UEs flying over a TN cluster while ATG BS is 100km away as shown below.
· Optional: ATG BS is 300km away.  
· Capture Ericsson’s simulation results into TR and other companies do not need to re-run the simulations based on 300km.
· The simulation results are robust for the distance up to 300km
  
[image: ]
Issue 1-3-2: location relationship between ATG UE and TN network for non-synchronized scenario to conclude isolation distance
Agreements from GTW:
· ATG UE and Tn cluster are on the same side of ATG BS, i.e. ATG BS actually point at TN cluster to consider the worst case.
· Minimum distance between ATG BS and ATG UE is 20/50km
· if isolation distance between TN cluster and ATG BS is larger than 20/50km, ATG UE is always on top of TN cluster
· if isolation distance between TN cluster and ATG BS is less than 20/50km, ATG UE is dropped 20/50km distant from ATG BS









CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)


1 Topic #2: Co-existence system parameters and modeling
Agenda item 5.14.1.3. 
1.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304547

	Ericsson
	Observation 1	The calibration results [2] shared in previous meeting were based on the above simulation parameters as per the agreed WF [1]. It is notable to see differences in the current contribution but good for referencing, if needed.
[bookmark: _Hlk132268572]Observation 2	The calibration assumptions differ from co-existence simulation assumptions (e.g., new proposed deployment for Scenario 11), and it is important to verify what range of ACLR/ ACS values for ATG can be really used instead of agreeing to assume same TN BS/ UE ACLR/ ACS requirements.

	R4-2304548

	Ericsson
	Observation 1	RAN4 should follow the worst case (worst cell) as the design target for co-existence, regardless of this cell being in the 1st ring cells in front of the ATG BS.
Observation 2	In TN (Aggressor, DL) – ATG (DL) scenario, ATG UEs flying over a TN cluster while ATG BS is 300 km away is the worst case from a co-existence perspective. This will be supported with simulation results in Section 2.2.
Observation 3	In ATG (Aggressor, UL) – TN(UL) scenario, ATG UEs flying over the TN cluster  and transmitting with full power is the worst case from a co-existence perspective as will be shown in the next section.
Observation 4	Presenting co-existence simulation results plots based on ATG BS/UE ACLR/ACS  values, whichever applies, on the x-axis makes it easier to directly read off from the plots the ATG BS/UE ACLR/ACS value that meets the 5% throughput loss requirement.
Observation 5	For the three ATG UE height distributions studied, adopting current TN ACLR/ACS requirements for the ATG network meets the co-existence criteria. Further discussion may be needed for scenarios 3, 9, and 11.
Observation 6	The case where all ATG UEs are located at a height of 3 km should not be the main criterion for optimization of ACLR/ACS as long as TN throughput is not significantly degraded. On the other hand, it would be good to make sure that the ATG network is not completely broken when ATG UEs are at a height of 3 km. A certain throughput loss higher than 5% may be acceptable in that situation.
Observation 7	For the ATG UE altitude distributions considered, the ATG BS ACLR and ACS values needed to meet co-existence requirements are mostly below current TN BS ACLR and ACS requirements. It is reasonable that extreme cases are not the design target, but desirable that the system is not completely broken in that case.
Observation 8	The extreme case of all UEs fixed at a 3km height should not be the design target, but it is desirable that the system is not completely broken for that case.
Observation 9	Adopting the TN UE ACS requirement for the ATG UE may be a reasonable compromise.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Co-existence conclusions are based on the worst TN cell throughput degradation, regardless of this cell being in the 1st ring cells in front of the ATG BS. Nevertheless, sharing results considering on either average network performance or worst cell in 1st ring cells in front of the ATG BS for discussion is not precluded.
Proposal 2	In TN (Aggressor, DL) – ATG (DL) and ATG (Aggressor, UL) – TN(UL) scenarios, to base co-existence conclusions on ATG UEs flying over a TN cluster while ATG BS is 300 km away is always worst case from a co-existence perspective.  Nevertheless, sharing results based on the alternative deployment for discussion is not precluded.
Proposal 3	In TN (Aggressor, DL) – ATG (DL) and ATG (Aggressor, UL) – TN (UL) scenarios, ATG UEs horizontal position must be within the horizontal extent of the TN cluster.
Proposal 4	Co-existence simulation results plots to be presented based on ATG BS/UE ACLR/ACS values, whichever applies, on the x-axis, and percentage of throughput loss on the y-axis.
Proposal 5	Adopt the standardized ACLR and ACS values of 45 and 46 dB, respectively, for the ATG BS as baseline.
Proposal 6	Adopt ACLR and ACS values of 30 and 33 dB, respectively, for the ATG UE as baseline.




1.2 Open issues summary
Sub-topic 2-1 timeline for co-existence simulation
Issue 2-1: timeline for co-existence simulation
Please further check, whether we could approve following timeline
· Recommended WF
· It’s suggested to approve following timeline and strictly implement this timeline.
Moderator note: current calibration is not aligned, following timeline may need to be updated accordingly. 
	date
	RAN4 meeting
	Target for high priority scenario

	2023-04
	RAN4#106bis
	· Deadline for official calibration phase, note 1
· deadline for completeness of all assumptions

	2023-05
	RAN4#107
	· deadline for collection of simulation results for 1st priority
· conclude ACLR/ACS for ATG BS and UE based on 1st priority scenarios

	2023-08
	RAN4#108
	· other co-existence related requirements discussion based on co-existence results
· conclude isolation distance for 2nd priority non-synchronized scenario

	2023-10
	RAN4#108 bis
	· conclude co-existence related RF requirements

	2023-12
	RAN4#109
	· final results check and summarizing 
· CR drafting

	Note 1: companies that doesn’t show calibration results until this meeting could also provide final simulation in future meeting but have to company with calibration results to confirm their simulation results are aligned with other companies.
Note 2: “TR drafting” is ongoing in RAN4 #106bis meeting and could continue through the whole WI. TPs should only be made for issues that are already decided.



1.2.1 Sub-topic 2-2 how to collect final simulation results
[bookmark: _Hlk132276361]Issue 2-2-1: criteria for final simulation results
· Proposals
· Option 1: Verify what range of ACLR/ ACS values for ATG instead of assuming the same TN BS/ UE ACLR/ ACS requirements. (Ericsson)
· Option 2: verify whether the same TN BS/UE ACLR/ACS could meet 5% throughput loss criteria
· Recommended WF
· TBD
· 
Issue 2-2-2: template of final simulation results table
· Recommended WF
Further discuss whether we could approve following template table which depends on conclusion of above issue.

	Company
	Simulation scenarios
	Throughput loss
	Relative ACIR offset
ACIR is derived based on that ATG BS and UE use the same value as TN BS and UE

	
	
	
	0
	-1
	-2
	-3
	-4
	-5

	
	
	5%
	
	
	
	
	
	

	
	
	50%
	
	
	
	
	
	

	
	
	Cell with largest throughput loss 
	
	
	
	
	
	




Issue 2-2-3: template of final simulation results plots
· Proposals
· Option 1: Co-existence simulation results plots to be presented based on ATG BS/UE ACLR/ACS values, whichever applies, on the x-axis, and percentage of throughput loss on the y-axis. (Ericsson)
· Option 2: Co-existence simulation results plots to be presented based on ACIR value on the x-axis, and percentage of throughput loss on the y-axis.
· Recommended WF
· Option 1 to makes it easier to directly read off from the plots the ATG BS/UE ACLR/ACS value that meets the 5% throughput loss requirement.
1.2.2 Sub-topic 2-3 performance metric
Previous agreements:
	5% and average throughput loss of the cell (sector) among the 1st ring cells in front of ATG BS



Issue 2-3: performance metric
· Proposals
· Option 1: Co-existence conclusions are based on the worst TN cell throughput degradation, regardless of this cell being in the 1st ring cells in front of the ATG BS. (Ericsson)
· Option 2: sharing results considering on either average network performance or worst cell in 1st ring cells in front of the ATG BS for discussion is not precluded. (Ericsson)
moderator note: one illustration of “1st ring cells in front of the ATG BS” are listed as below from ZTE (2305397)
· [image: ]

· Recommended WF
· 5% of all cells
· One example, if we assume 1000 drops
· When TN as victim, there is 5%*1000*57=2857 cells
· when ATG as victim, there is 5%*1000=50 cells
· 50% of all cells
· the cell with largest throughput loss for the scenario that ATG DL->TN DL
Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 2-1 
	Company
	Comments

	Ericsson
	Issue 2-1: timeline for co-existence simulation
For the calibration phase, there is a need to solve scenarios where companies are not aligned and declare whether calibration is complete. Progress seems to be generally OK though.
“TR drafting” is already ongoing and could continue through the whole WI. Preferably TPs should only be made for issues that are already decided.

	Qualcomm
	Ok with the proposed timeline. Small clarification might be needed on note 1. 

	ZTE
	Issue 2-1: timeline for co-existence simulation
Okay with the timeline .

	Huawei
	OK

	CMCC
	I update the timeline based on comments from Qualcomm and Ericsson.


 
[bookmark: _Hlk132300173]Sub topic 2-2 
	Company
	Comments

	Ericsson
	Issue 2-2-1: criteria for final simulation results
Considering our results up to now, we are OK to use the BS ACLR/ACS values.
For the UE, we are also OK to use the TN values. We note though that we are not “re-using” the values because the ATG UE is similar to a handheld UE (where “re-using” means that requirements are copied because equipment or deployment scenarios are the same). The ATG UE will differ both in its deployment scenario and in its implementation. It seems though like the simulation results suggest that even though this type of UE is quite different, by lucky coincidence the same ACLR and ACS could be used.

Issue 2-2-2: template of final simulation results table
Could we confirm the answer to the question “Or should it say “Throughput loss calculated based on the assumption that ATG BS use the same ACLR/ACS as legacy TDD network” ?  If so, what do we assume for the ATG UE ?”
Our proposal for the first table: The heading should say throughput loss and the ATG UE ACLR/ACS are assumed to be set to the values used by TN UEs.
Our proposal for the second table: Change the heading to “ATG ACLR or ATG ACS to meet 5% throughput loss”. The ACIR consists of a TN value that is fixed and an ATG value, and it is easier to read the ATG result if the ATG value is quoted in the table (the ACIR is then implied). Showing ACLR/ACS is just a re-calculation of the input parameter, not a different way to run the simulations.

	Qualcomm
	Issue 2-2-1:
Typically RAN4 looks into the ACIR value that meets the 5% throughput loss. All the ACIR values above this range represent possible ranges for ACIR. Thus, it will be good to compare if companies agreed at the format at which they present their results. In this meeting we have had this variant, SINR distributions only, and fixing ACLR/ACS and sweeping over the ACS/ACLR. 
Issue 2-2-2:
Agree with Ericsson that the tables should better reflect the ATG component in the ACIR to better reflect the fact that we are only investigating the ACLR/ACS of the ATG, while utilizing the legacy TN RAN4 requirements. Similar to Issue 2-2-1, plotting against ACIR or specific ACS/ACLR should be straightforward. 

	ZTE
	Issue 2-2-1:
It’ s okay for us to have ACLR/ACS range, maybe the rapporteur or other companies could draft the template to fill in the simulation results based on agreed ACLR/ACS range and step size also.
Issue 2-2-2:
Not sure whether the following approach is fine for companies to collect the simulation results. 
	Company
	Simulation scenarios
	Throughput loss
	Relative ACIR offset

	
	
	
	0
	-1
	-2
	-3
	-4
	-5

	ZTE 

	AAS based BS
	Average throughput loss in % (7 GHz)
	1.65 
	1.89 
	2.10 
	2.33 
	2.63 
	2.99 

	
	
	5%-tile throughput loss in % (7 GHz)
	4.39 
	5.18 
	5.98 
	7.07 
	7.87 
	9.06 

	Nokia 

	AAS based BS
	Average throughput loss in % (7 GHz)
	1.11
	1.28
	1.48
	1.70
	1.94
	2.21

	
	
	5%-tile throughput loss in % (7 GHz)
	6.22
	6.23
	6.24
	7.51
	8.99
	9.23

	Huawei
	
AAS based BS
	Average throughput loss in % (7 GHz)
	1.04
	1.39
	1.47
	1.77
	2.30
	2.39

	
	
	5%-tile throughput loss in % (7 GHz)
	3.00
	4.63
	4.96
	6.37
	6.78
	7.16


 

	Huawei
	Issue 2-2-1:
Option 2 seems simplest.
Issue 2-2-2:
Recommended WF is OK.

	CMCC
	Issue 2-2-1:
Option 2. 
Issue 2-2-2:
Thank Ericsson for the comments. As moderator, I update the table based on your suggestion.
Issue 2-2-3:
Recommended WF is OK for us.


 
Sub topic 2-3 
	Company
	Comments

	Ericsson
	Issue 2-3: performance metric
As commented before the meeting, it would be good to clarify what is meant by “5% of all cells”.
For the average throughput loss of the cell (sector) among the 1st ring cells in front of the ATG BS, what does “in front” mean exactly ?  How many cells are averaged ?
We are unclear why we would not take the cell that experiences the greatest throughput impact. Since the network basestation positions are all fixed, a victim operator could not live with one of his cells being compromised even if other cells are OK.
We note that according to our results, when the worst cell is taken, still the ATG BS can easily apply the 45dB/46dB ACLR/ACS.

	Qualcomm
	Issue 2-3: We are ok with considering 5% of all cells. This is regardless that 5% lie in the first ring or other rings.

	ZTE
	Issue 2-3:  please see the above tables and we prefer to keep both mean and 5% throughput loss.  For 1st ring cells in front of ATG BS, this is only applicable for certain cases not for all. 

	Huawei
	Issue 2-3:  Recommended WF is OK.

	CMCC
	Ericsson propose one good suggestion that only consider the worst cell with greatest throughput loss. Also Qualcomm show good suggestions. If so, we have three options: 
· Option 1: The cell with greatest throughput loss.
· Option 2: 5% of all cells regardless that 5% in the first ring or not;
· Option 3: Average of all cells.
To avoid any confusing of 1st ring in front of ATG BS, our suggestions are listed as below and also captured as recommended WF:
· 5% of all cells
· One example, if we assume 1000 drops
· When TN as victim, there is 5%*1000*57=2857 cells
· when ATG as victim, there is 5%*1000=50 cells
· the cell with largest throughput loss. 
Echo to Ericsson, regarding 5% of all cells, our understanding is that if we simulate 1000 drops for example, the 5% equals to 5%*1000*57=2857 for the case when TN BS as victim. For ATG BS as victim, 5% equals to 5%*1000=50.

	Ericsson
	It is OK if we report both, but still the 5% of all cells does not entirely make sense to us.
In either case (also the largest throughput loss cell case), we would do a large number of drops, let’s say 1000 drops (actually we do many more drops in our simulation). Our understanding is that in each drop, the positions of the TN UEs and the ATG UE would change. However, the positions of the basestations do not change between drops, so the cells are always in the same position.
Average throughput loss is the average throughput loss over the 1000 drops. Since there is 1 ATG BS and 57 TN BS, for some scenarios (like scenario 1) it is likely that the UEs in the TN cell closest to the ATG will experience more interference from the ATG than cells further away from the TN.
If the throughput loss would be averaged over all 57 cells and all 1000 drops, this could mask that close to the ATG BS, the UEs in the TN cells experience a higher throughput loss and further away from the ATG BS the UEs experience a lower loss, due to the averaging over cells. This would be unfortunate for the victim operator. Unlike UE positions, the BS positions do not move, so the UEs in the victim TN cells close to the ATG BS would be permanently impacted. Hence our proposal to consider the cell most impacted by the ATG BS. For this cell, the average throughput impact for all (e.g.) 1000 drops of UE positions in the TN cell and ATG cell are considered, so the average effect within the cell is observed, it is just that there is no averaging between cells.
For the 5% proposal, with 1000 drops, the 57 cells of the TN are always in the same position and the ATG cell aways in the same position. So our  understanding is that there would always be 57 TN cells and 1 ATG cell. However there would be 1000 sets of ATG UE and TN UE positions. Then, by considering 5% of these drops, we would get a 5th percentile over the entire network, rather than over the cell closest to the ATG BS. This is likely not capturing the 5th percentile loss in the most affected cell, although presumably a reasonable proportion of these 5th percentile users over all cells would be in the most impacted cell (but not guaranteed… there may be a masking of interference impact to cells closest to the ATG BS).
The WF seems to suggest to collect both statistics. Our view is that the statistics in the most impacted cell is sufficient, but we are happy to agree to provide both statistics (as in the WF). Note that the WF only applies when the TN is the victim (in either DL or UL), when the ATG is the victim (in either DL or UL) there is only one victim cell anyhow.

	CMCC
	I update the WF based on Ericsson’s comments. We can have a further discussion on whether there is need to down-select to two or one options.




CRs/TPs comments collection
TR 38.876 v0.3.0 has been approved in RAN4#106 meeting (R4-2303640). all the TP should be on top of this latest version. 
	CR/TP number
	Comments collection

	R4-2304549
Ericsson
TP to TR 38.876: Update of assumptions for scenarios 2, 3, 10, 11
	Moderator note: this TP is not on top of latest TR v0.3.0 R4-2303640. Please update it according to latest approved draft TR v0.3.0. (R4-2303640)

	
	Ericsson: Please ask for a revision, we will update (also please add any other comments)

	
	



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 timeline for co-existence simulation
	Issue 2-1: timeline for co-existence simulation
Recommended WF：
· It’s suggested to approve following timeline and strictly implement this timeline.

	date
	RAN4 meeting
	Target for high priority scenario

	2023-04
	RAN4#106bis
	· Deadline for official calibration phase, note 1
· deadline for completeness of all assumptions

	2023-05
	RAN4#107
	· deadline for collection of simulation results for 1st priority
· conclude ACLR/ACS for ATG BS and UE based on 1st priority scenarios

	2023-08
	RAN4#108
	· other co-existence related requirements discussion based on co-existence results
· conclude isolation distance for 2nd priority non-synchronized scenario

	2023-10
	RAN4#108 bis
	· conclude co-existence related RF requirements

	2023-12
	RAN4#109
	· final results check and summarizing 
· CR drafting

	Note 1: companies that doesn’t show calibration results until this meeting could also provide final simulation in future meeting but have to company with calibration results to confirm their simulation results are aligned with other companies.
Note 2: “TR drafting” is ongoing in RAN4 #106bis meeting and could continue through the whole WI. TPs should only be made for issues that are already decided.




	Sub-topic 2-2 how to collect final simulation results
	Issue 2-2-1: criteria for final simulation results
Since we have approved the template, there is no need to discuss this issue again.
Issue 2-2-2: template of final simulation results table
Agreements in GTW：
Agreement: 
· Use the following template table for the final simulation results
	Company
	Simulation scenarios
	Throughput loss
	Relative ATG ACLR/ACS offset
ATG ACLR/ACS are derived based on that ATG BS and UE use the same value as TN BS and UE

	
	
	
	0
	-1
	-2
	-3
	-4
	-5

	
	
	5%
	
	
	
	
	
	

	
	
	50%
	
	
	
	
	
	

	
	
	Cell with largest throughput loss 
	
	
	
	
	
	



Issue 2-2-3: template of final simulation results plots
Recommended WF：
to makes it easier to directly read off from the plots the ATG BS/UE ACLR/ACS value that meets the 5% throughput loss requirement.


	Sub-topic 2-3 performance metric
	Issue 2-3: performance metric
moderator note: one illustration of “1st ring cells in front of the ATG BS” are listed as below from ZTE (2305397)
[image: ]
Recommended WF:
· 5% of all cells
· One example, if we assume 1000 drops
· When TN as victim, there is 5%*1000*57=2857 cells
· when ATG as victim, there is 5%*1000=50 cells
· 50% of all cells
· the cell with largest throughput loss for the scenario that ATG DL->TN DL





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2304549
Ericsson
TP to TR 38.876: Update of assumptions for scenarios 2, 3, 10, 11XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “Tto be revised”



Discussion on 2nd round (if applicable)

2 Topic #3: Simulation results
Agenda item 5.14.1.4. 
2.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304203

	CMCC
	[bookmark: _Hlk132268100][bookmark: _Hlk132268070] Observation 1: based on our simulation results, it seems legacy ACLR and ACS requirements of TN BS are still applicable for ATG BS.
Observation 2: based on our simulation results, it seems legacy ACLR and ACS requirements of TN UE are still applicable for ATG UE.

	R4-2304210

	CMCC
	[bookmark: _Hlk132283809]TP for TR 38.876 to add Annex

	R4-2304205
	CMCC
	Proposal 1: companies are encouraged to provide simulation results for non-synchronized scenarios with following assumption:
i.e. 45dB ACLR and 46dB ACS for both TN and ATG BS.
Proposal 2: All kinds of location relationship between ATG UE and TN coverage range are allowed. Companies are encouraged to report simulation results with corresponding location relationship. In the end, isolation distance range will be concluded covering all companies results.
Proposal 3: two new tables of SINR are added for calibration purpose which could be directly used to conclude whether legacy gNB/UE ACLR and ACS could be still applicable for ATG BS/UE if we assume ATG BS/UE have the same ACLR and ACS value as legacy BS/UE when calculate SINR.
· Table 2: SINR CDF with adjacent channel interference from synchronization intra-system. Here the SINR=S/(N+IICI + IACI).
· For TN, IACI is from synchronized TN network using adjacent channel
· For ATG, due to we only consider one ATG BS and UE, IACI and IICI are both 0
· Table 3: SINR CDF with adjacent channel interference from synchronization inter-system. Here the SINR=S/(N+IICI + IACI).
· For TN, IACI is from synchronized ATG network using adjacent channel
For ATG, IACI is from synchronized TN network using adjacent channel and IICI is 0

	R4-2304392

	Qualcomm CDMA Technologies
	Observation 1: It is observed that around 2dB difference between typical 19 sites network layout and 19 sites with additional external ring in terms of aggregate interference power from the TNs towards ATG UE. 
Observation 2: For case 1 and case 9, RAN4 to further discuss if it is sufficient to reuse the legacy FR1 ACLR of 45dB for ATG BS.

Observation 3: For Cases 2 and 10, the ACI caused by ATG UE towards the TN BS is very small and can be negligible. Thus, the legacy FR1 UE ACLR requirement of 30dBc requirement for ATG UE should be sufficient.

Observation 4: For Cases 3 and 11, although the ACI caused by TN BSs towards the ATG UE is high in the low ACIR regimes, legacy FR1 UE ACS requirement of 33dBc requirement for ATG UE should be sufficient.

Observation 5: For Cases 4 and 12, although the ACI caused by TN BSs towards the ATG UE is high in the low ACIR regimes, legacy FR1 BS ACS requirement of 46dBc requirement for ATG BS should be sufficient.

	R4-2304548

	Ericsson
	Observation 1	RAN4 should follow the worst case (worst cell) as the design target for co-existence, regardless of this cell being in the 1st ring cells in front of the ATG BS.
Observation 2	In TN (Aggressor, DL) – ATG (DL) scenario, ATG UEs flying over a TN cluster while ATG BS is 300 km away is the worst case from a co-existence perspective. This will be supported with simulation results in Section 2.2.
Observation 3	In ATG (Aggressor, UL) – TN(UL) scenario, ATG UEs flying over the TN cluster  and transmitting with full power is the worst case from a co-existence perspective as will be shown in the next section.
Observation 4	Presenting co-existence simulation results plots based on ATG BS/UE ACLR/ACS  values, whichever applies, on the x-axis makes it easier to directly read off from the plots the ATG BS/UE ACLR/ACS value that meets the 5% throughput loss requirement.
Observation 5	For the three ATG UE height distributions studied, adopting current TN ACLR/ACS requirements for the ATG network meets the co-existence criteria. Further discussion may be needed for scenarios 3, 9, and 11.
Observation 6	The case where all ATG UEs are located at a height of 3 km should not be the main criterion for optimization of ACLR/ACS as long as TN throughput is not significantly degraded. On the other hand, it would be good to make sure that the ATG network is not completely broken when ATG UEs are at a height of 3 km. A certain throughput loss higher than 5% may be acceptable in that situation.
Observation 7	For the ATG UE altitude distributions considered, the ATG BS ACLR and ACS values needed to meet co-existence requirements are mostly below current TN BS ACLR and ACS requirements. It is reasonable that extreme cases are not the design target, but desirable that the system is not completely broken in that case.
Observation 8	The extreme case of all UEs fixed at a 3km height should not be the design target, but it is desirable that the system is not completely broken for that case.
Observation 9	Adopting the TN UE ACS requirement for the ATG UE may be a reasonable compromise.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Co-existence conclusions are based on the worst TN cell throughput degradation, regardless of this cell being in the 1st ring cells in front of the ATG BS. Nevertheless, sharing results considering on either average network performance or worst cell in 1st ring cells in front of the ATG BS for discussion is not precluded.
Proposal 2	In TN (Aggressor, DL) – ATG (DL) and ATG (Aggressor, UL) – TN(UL) scenarios, to base co-existence conclusions on ATG UEs flying over a TN cluster while ATG BS is 300 km away is always worst case from a co-existence perspective.  Nevertheless, sharing results based on the alternative deployment for discussion is not precluded.
[bookmark: _Hlk132286454]Proposal 3	In TN (Aggressor, DL) – ATG (DL) and ATG (Aggressor, UL) – TN (UL) scenarios, ATG UEs horizontal position must be within the horizontal extent of the TN cluster.
[bookmark: _Hlk132279480]Proposal 4	Co-existence simulation results plots to be presented based on ATG BS/UE ACLR/ACS values, whichever applies, on the x-axis, and percentage of throughput loss on the y-axis.
Proposal 5	Adopt the standardized ACLR and ACS values of 45 and 46 dB, respectively, for the ATG BS as baseline.
[bookmark: _Hlk132273832]Proposal 6	Adopt ACLR and ACS values of 30 and 33 dB, respectively, for the ATG UE as baseline.


	R4-2305372

	Huawei, HiSilicon
	For 2GHz coexistence scenario: 
Observation 1: Based on current assumption about targeted UL SINR, cell radius and pathloss model, the assumed UE maximum output power is too high.
Observation 2: 46dB ATG BS ACS is enough to meet the coexistence metric for victim ATG BS and Aggressor TN UE scenario.
Observation 3: 33dB ATG UE ACS is enough to meet the coexistence metric for victim ATG UE and Aggressor TN UE/BS scenarios.
Observation 4: 30dB ATG UE ACLR is enough to meet the coexistence metric for victim TN BS and Aggressor ATG UE scenarios.
Observation 5: 30dB ATG UE ACLR and 45dB ATG BS ACLR are enough to meet the coexistence metric for victim TN UE and Aggressor ATG UE/BS scenarios.

For 4GHz coexistence scenario: 
Observation 6: 46dB ATG BS ACS is enough to meet the coexistence metric for victim ATG BS and Aggressor TN UE scenario.
Observation 7: 33dB ATG UE ACS is enough to meet the coexistence metric for victim ATG UE and Aggressor TN UE/BS scenarios.
Observation 8: 30dB ATG UE ACLR is enough to meet the coexistence metric for victim TN BS and Aggressor ATG UE scenarios.
Observation 9: 30dB ATG UE ACLR and 45dB ATG BS ACLR are enough to meet the coexistence metric for victim TN UE and Aggressor ATG UE/BS scenarios.

	R4-2305397

	ZTE Corporation
	Observation 1: based on the simulation results in Case 1 and Case 9, it’s reasonable to reuse the legacy FR1 ACLR 45dBc requirement for ATG BS.
Observation 2: based on the initial simulation results in Case 4 and Case 12, it’s sufficient to reuse the legacy FR1 ACS 46dBc requirement for ATG BS.
Observation 3: based on the initial simulation results in Case 2 and Case 10, it should be sufficient to reuse the legacy FR1 UE PC3 ACLR requirement 30dBc requirement for ATG UE.
Observation 4: based on the initial simulation results in Case 3 and Case 11, it should be sufficient to reuse the legacy FR1 UE PC3 ACS requirement 33dBc requirement for ATG UE.



2.2 Open issues summary
Agenda 5.14
Last meeting agreements are listed as below:
· ACLR and ACS for ATG network are suggested to be derived only based on the synchronized scenarios. (1st priority)
· Non-synchronized scenarios with gNB-to-gNB CLI interference are to be simulated to derive isolation distance. (2nd priority)
[image: ]
2.2.1 Sub-topic 3-1 Calibration results
During offline discussion, calibration results are collected from CMCC, ZTE, Qualcomm, CATT, Huawei, Ericsson. But it seems minority is un-aligned. Further official/offline discussion are needed.
A new sub-folder is created to collect updated calibration results. Please update on top of latest uploaded version.
· Noted: official calibration phase would be closed after this meeting.

Explanation for the new updated format of calibration results which adds two new SINR table
Moderator note: considering this is the last meeting for calibration, following two table are not mandatory to submit.
· Proposals
· Table 2: SINR CDF with adjacent channel interference from synchronization intra-system. Here the SINR=S/(N+IICI + IACI).
· For TN, IACI is from synchronized TN network using adjacent channel
· For ATG, due to we only consider one ATG BS and UE, IACI and IICI are both 0
· Table 3: SINR CDF with adjacent channel interference from synchronization inter-system. Here the SINR=S/(N+IICI + IACI).
· For TN, IACI is from synchronized ATG network using adjacent channel
· For ATG, IACI is from synchronized TN network using adjacent channel and IICI is 0

2.2.2 [bookmark: _Hlk132274065]Sub-topic 3-2 Observations for ATG ACLR/ACS
This section shows the preliminary results just for information.
[bookmark: _Hlk132293337][bookmark: _Hlk132273557]Observations for ATG BS ACLR
· Proposals
· Observation 1: Reuse the legacy ACLR 45dB requirement for ATG BS. (CMCC, Huawei, ZTE)
· Observation 2: Adopt 45dB ACLR values the ATG BS as baseline. (Ericsson)
· Observation 3: Further discuss if it is sufficient to reuse the legacy FR1 ACLR of 45dB for ATG BS. (Qualcomm)
[bookmark: _Hlk132277329]Observations for ATG BS ACS
· Proposals
· Observation 1: Reuse the legacy ACS 46dB requirement for ATG BS. (CMCC, Qualcomm, Huawei, ZTE)
· Observation 2: Adopt 46dB ACS values the ATG UE as baseline. (Ericsson)
[bookmark: _Hlk132277412]Observations for ATG UE ACLR/ACS
· Proposals
· Observation 1: Reuse the legacy ACLR 30dB and ACS 33dB requirement for ATG UE. (CMCC, Qualcomm, Huawei, ZTE)
· Observation 2: Adopt ACLR and ACS values of 30 and 33 dB as baseline. (Ericsson)
2.2.3 Sub-topic 3-3 Others observations
[bookmark: _Hlk132283784]Observations for ATG UE height impact
· Proposals
· Observation 1: The case where all ATG UEs are located at a height of 3 km should not be the main criterion for optimization of ACLR/ACS as long as TN throughput is not significantly degraded. On the other hand, it would be good to make sure that the ATG network is not completely broken when ATG UEs are at a height of 3 km. A certain throughput loss higher than 5% may be acceptable in that situation. (Ericsson)
· Observation 2: For the ATG UE altitude distributions considered, the ATG BS ACLR and ACS values needed to meet co-existence requirements are mostly below current TN BS ACLR and ACS requirements. It is reasonable that extreme cases are not the design target, but desirable that the system is not completely broken in that case. (Ericsson)

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.

	Company
	Comments

	Qualcomm
	To facilitate the discussion and finalize the calibration, it is recommended that companies further populate the calibration tables with adjacent channel interference. 

	ZTE
	· Table 2: SINR CDF with adjacent channel interference from synchronization intra-system. Here the SINR=S/(N+IICI + IACI).
· For TN, IACI is from synchronized TN network using adjacent channel
· For ATG, due to we only consider one ATG BS and UE, IACI and IICI are both 0
For the TN with synchronized intra-system, this could be skipped ,right ? since we will use this evaluation results to derive the ATG ACLR/ACS requirement. We don’t see much necessity to add it here.

	Huawei
	share the similar view with ZTE. Table 2 for TN is not necessary.


 

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

	R4-2304210
CMCC
TP for TR 38.876 to add Annex
	Company A

	
	Company B

	
	

	YYY
	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 3-1 Calibration results
	During offline discussion, calibration results are collected from CMCC, ZTE, Qualcomm, CATT, Huawei, Ericsson. 
Official calibration phase would be closed after this meeting.
Explanation for the new updated format of calibration results which adds two new SINR table
Moderator note: considering this is the last meeting for calibration, following two table are not mandatory to submit.
Proposals:
· Table 2: SINR CDF with adjacent channel interference from synchronization intra-system. Here the SINR=S/(N+IICI + IACI).
· For TN, IACI is from synchronized TN network using adjacent channel
· For ATG, due to we only consider one ATG BS and UE, IACI and IICI are both 0
· Table 3: SINR CDF with adjacent channel interference from synchronization inter-system. Here the SINR=S/(N+IICI + IACI).
· For TN, IACI is from synchronized ATG network using adjacent channel
· For ATG, IACI is from synchronized TN network using adjacent channel and IICI is 0




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
3 Recommendations

3.1 1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on ATG co-existence simulation
	CMCC
	

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304549
	
	TP to TR 38.876: Update of assumptions for scenarios 2, 3, 10, 11
	Ericsson
	
	

	R4-2304210
	
	TP for TR 38.876 to add Annex
	CMCC
	Noted 
	



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

3.2 2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



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