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Introduction
The following were agreed in RAN1 meeting#88.
Agreements:
· Evaluation results for flexible duplexing is captured in section 10 of TR38.802
· Evaluation results are summarized in the attached sheet in R1-1703818
· Which can be further updated upon availability of new results (by Friday morning)
· Agreed evaluation assumption for flexible duplexing is also captured in appendix A.2 of TR38.802
· Agreed assumption are indicated in slide 5-9 in R1-1703818

Conclusion:
· Summarize the interference management schemes including specification impact, how/whether to categorize different schemes, etc. – Dongkyu (LGE)

Agreements:
· The attached spreadsheet in R1-1703823 is endorsed with the following updates:
· 10F: change it to “implementation based”
· Merge 4F into 5F
· 5F: add “DL/UL subcarrier alignment”
· Merge 4G into 5G
· Update column H to “provided” vs. “not provided”
· To further capture aspects in R1-1702296
· Companies can still update the spreadsheet when necessary (by Friday morning 9am)
The updated document is in R1-1704005, which is endorsed with the following updates:
· B4  “Advanced receiver (IC/IS)”
· Merge 16 & 28 into one category
The endorsed R1-1704005 (with the updates) will be captured in TR (detailed format is up to the Rapporteur) 
R1-1704087	WF on Summary of Interference Management Scheme for Duplexing Flexibility	LGE
Include this excel sheet to TR (Note that how to capture this excel sheet is up to editors)

Agreements:
· Observations for indoor hotspot scenario:
· Evaluations show that duplexing flexibility with cross-link interference mitigation schemes and on a 4GHz and 30GHz provides better UPT compared to static UL/DL resource partition and duplexing flexibility without cross-link interference mitigation schemes
· Evaluations show that duplexing flexibility without cross-link interference mitigation schemes on a 4GHz and 30GHz provides better UPT compared to static UL/DL resource partition at least for some cases
· The evaluated cross-link interference mitigation schemes include sensing based methods, advanced receivers (e.g. MMSE-IRC, EMMSE-IRC), coordinated scheduling/beamforming, power control, link adaptation, hybrid dynamic/static UL/DL resource assignment. 

Agreements:
· For urban macro scenario, evaluations show that duplexing flexibility with cross-link interference mitigation schemes on a 4GHz unpaired spectrum and on a 2GHz paired spectrum provides better average UPT compared to static UL/DL resource partition and duplexing flexibility without cross-link interference mitigation schemes. 
· The evaluated cross-link interference mitigation schemes include advanced receivers (e.g. MMSE-IRC, EMMSE-IRC, packet exchange for interference cancellation), coordinated scheduling/beamforming, power control, link adaptation.
· For urban macro scenario, evaluations show that duplexing flexibility on a 2GHz paired spectrum with SRS on the DL part without dynamic DL/UL resource allocation provides better cell average/edge throughput compared to no SRS on the DL part of the spectrum.
· Note: it is up to the rapporteur whether or not to include the references of contributions on evaluation results in the observations (to be consistent with other parts of the TR)

Agreements:
· For dense urban scenario, evaluations show that duplexing flexibility with cross-link interference mitigation schemes on a 4GHz and 30GHz unpaired spectrum provides better UPT compared to static UL/DL resource partition and duplexing flexibility without cross-link interference mitigation schemes
· The evaluated cross-link interference mitigation schemes include advanced receivers (e.g. MMSE-IRC, eMMSE-IRC), sensing based schemes, coordinated scheduling/beamforming, power control, link adaptation, hybrid dynamic/static UL/DL resource assignment. 

[88-16] Sorour (Ericsson)
NR duplex and interference management
Email approval by 22nd Feb. for additional observations regarding performance gain/loss w.r.t. static and dynamic without CLI management at different system load values, the ratio of served/offered traffic for each of the presented results 

This document captures additional observations in the form of tables containing a high level summary of results provided by all the companies to be included, as agreed, in the TR along with the agreed high level observations.
Discussion
The additional observations to be captured in the form of tables are given below.



Table 1: Additional observations for Indoor hotspot scenario
	Source
	Comparison Type
	DL:UL traffic ratio
	Is UPT improved by Duplexing flexibility?

	
	
	
	Low RU
	Medium RU
	High RU

	
	
	
	5th%-ile UPT 
	Mean UPT
	Served /offered traffic
	5th%-ile UPT 
	Mean UPT
	Served /offered traffic
	5th% -ile UPT 
	Mean UPT
	Served /offered traffic

	Source 1

	Comparison A
	4:1
	Yes
	Yes
	0.99
	Yes
	Yes
	0.99
	
	
	

	Source 1

	Comparison B, C
- CLI mitigation based on MMSE-IRC receiverslot aggregation
	4:1
	Yes
	Yes
	1.000.99
	Yes
	Yes
	1.000.99
	
	
	

	Source 2
	Comparison A
	2:1
	No
	Mix(DL+)
	1.00
	
	
	
	
	
	

	
	Comparison B, C
- CLI mitigation based on link adaptation
	2:1
	Yes
	Yes
	1.00
	
	
	
	
	
	

	
	Comparison C
- CLI mitigation based on link adaptation
	1:1
	Yes
	Yes
	1.00
	Yes
	Yes
	1.00
	
	
	

	Source 4

	Comparison A
	2:1
	No
	Yes
	0.98
	No
	Mix(DL+)
	0.72
	No
	No
	0.55

	
	Comparison B
- CLI mitigation based on sensing
	2:1
4:1
1:1
1:2
	Yes

	Yes

	0.99

	Yes
Mix(DL+)
Mix(UL+)
Mix(UL+)
	Yes
Mix(DL+)
Mix(UL+)
Mix(UL+)
	0.99
0.99
0.99
0.93
	Mix(DL+)

	Yes

	0.93


	
	Comparison C
- CLI mitigation based on sensing
	2:1

	Yes
	Yes
	0.99
	Yes
	Yes
	0.99
	Yes
	Yes
	0.93

	Source 5


	Comparison A (@4 and 30 GHz)
	1:1
2:1
4:1
	Yes
Yes
Yes
	Yes
Yes
Yes
	0.992
0.99
 0.99
	

Yes
	

Yes
	

0.99
	
	
	

	
	Comparison B, C (@4 and 30 GHz)
- CLI mitigation based on advanced IRC, coordinated scheduling, power control
	1:1
2:1
4:1
	Yes
Yes
Yes
	Yes
Yes
Yes
	0.97
0.99
0.99
	

Yes
	

Yes
	

0.99
	
	
	

	
	Comparison A (@4 GHz)
	1:1
2:1
4:1
	Yes
Yes
Yes

	Yes
Yes
Yes
	0.98
0.99
0.99

	
	
	
	
	
	

	
	Comparison B, C (@4 GHz)
- CLI mitigation based on advanced IRC, coordinated scheduling, power control
	1:1
2:1
4:1
	Yes
Yes
Yes

	Yes
Yes
Yes
	0.99
0.99
0.99

	
	
	
	
	
	

	Source 7

	Comparison A
	4:1
	Yes
	Yes
	0.99
	Mix(DUL+)
	Yes
	0.99
	
	
	

	
	Comparison B
- CLI mitigation based on DL LBT
	4:1
	Yes
	Yes
	0.99
	Yes
	Yes
	0.99
	
	
	

	
	Comparison C
- CLI mitigation based on DL LBT
	4:1
	Mix(UL+)
	Mix(UL+)
	0.99
	Mix(UL+)
	Mix(UL+)
	0.99
	
	
	

	
	Comparison B
- CLI mitigation based on coordination over backhaul within a cell grouopBH
	4:1
	
	
	
	No
	No
	0.99
	
	
	

	
	Comparison B
- CLI mitigation based on coordination OTA
	4:1
	
	
	
	Mix(DL+)
	Mix(DL+)
	0.99
	
	
	

	Source 8

	Comparison A (@30GHz)
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Mix(UL+)
Mix(UL+)
	Yes
Yes
	0.98
0.99
	Mix(UL+)
Mix(UL+)
	Mix(UL+)
Mix(UL+)
	0.76
0.90

	
	Comparison B (@30GHz)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Mix(UL+)
Yes
	Yes
Yes
	0.99
0.99
	Mix(UL+)
Mix(UL+)
	Yes
Yes
	0.95
0.96

	
	Comparison C (@30GHz)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Mix(DL+)
Yes
	Yes
Yes
	0.95
0.96

	
	Comparison B (@30GHz)
- CLI mitigation based on DL LBT
	1:1
4:1
	Mix(UL+)
Mix(UL+)
	Yes
Mix(UL+)
	0.99
0.99
	No
Mix(UL+)
	No
Mix(UL+)
	0.99
0.99
	No
Mix(UL+)
	No
Mix(UL+)
	0.79
0.89

	
	Comparison C (@30GHz)
- CLI mitigation based on DL LBT
	1:1
4:1
	No
No
	No
No
	0.99
0.99
	No
No
	No
No
	0.99
0.99
	No
No
	No
No
	0.79
0.89

	
	Comparison B (@30GHz)
- CLI mitigation based on UL LBT
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	No
No
	No
No
	0.99
0.99
	No
No
	No
No
	0.95
0.93

	
	Comparison C (@30GHz)
- CLI mitigation based on UL LBT
	1:1
4:1
	No
No
	No
No
	0.99
0.99
	No
No
	No
No
	0.99
0.99
	Mix(DL+)
Mix(DL+)
	Mix(DL+)
Mix(DL+)
	0.95
0.93

	
	Comparison A (@4GHz)
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.99
0.99
	No
Mix(UL+)
	Mix(UL+)
Mix(UL+)
	0.76
0.90

	
	Comparison B (@4GHz)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.93
0.95

	
	Comparison C (@4GHz)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Yes
No
	Yes
No
	0.99
0.99
	Yes
Yes
	Yes
Mix(UL+)
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.93
0.95

	
	Comparison B (@4GHz)
- CLI mitigation based on DL LBT
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.99
0.99
	No
No
	No
No
	0.71
0.89

	
	Comparison C (@4GHz)
- CLI mitigation based on DL LBT
	1:1
4:1
	Mix(UL+)
No
	Mix(UL+)
Mix(UL+)
	0.99
0.99
	Mix(UL+)
Mix(UL+)
	Mix(UL+)
Mix(UL+)
	0.99
0.99
	No
Mix(UL+)
	No
Mix(UL+)
	0.71
0.89

	
	Comparison B (@4GHz)
- CLI mitigation based on UL LBT
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.99
0.99
	No
No
	No
No
	0.94
0.93

	
	Comparison C (@4GHz)
- CLI mitigation based on UL LBT
	1:1
4:1
	Mix(DL+)
Mix(DL+)
	Mix(DL+)
Mix(DL+)
	0.99
0.99
	Mix(DL+)
Mix(DL+)
	Mix(DL+)
No
	0.99
0.99
	Mix(DL+)
No
	Mix(DL+)
No
	0.94
0.93

	Notes:
Comparison A: Gain in UPT with Duplexing flexibility without CLI mitigation schemes as compared to Static DL/UL resource partition
Comparison B: Gain in UPT with Duplexing flexibility with CLI mitigation schemes as compared to Static DL/UL resource partition
Comparison C: Gain in UPT with Duplexing flexibility with CLI mitigation schemes as compared to Duplexing flexibility without CLI mitigation schemes
Mix(DL+): Gain in DL UPT, Loss in UL UPT
Mix(UL+): Loss in DL UPT, Gain in UL UPT 
Low, Medium, High RU: For baseline scheme: 25, 50 and 80%, respectively as in Table A.2.1.-1 
Source: Sources follow the indexing in Appendix A.3.1.





Table 2: Additional observations for Dense Urban scenario
	Source
	Comparison Type
	DL:UL traffic ratio
	Is UPT improved by Duplexing flexibility?

	
	
	
	Low RU
	Medium RU
	High RU

	
	
	
	5th%-ile UPT
	Mean UPT
	Served /offered traffic
	5th%-ile UPT 
	Mean UPT
	Served /offered traffic
	5th% -ile UPT 
	Mean UPT
	Served /offered traffic

	Source 1

	Comparison A
	4:1
	Mix(UL+)
	Yes
	0.99
	Mix(UL+)
	Mix(UL+)
	0.93
	
	
	

	Source 1

	Comparison B, C
- CLI mitigation based on MMSE-IRC receiverslot aggregation
	4:1
	Mix(UL+)
	Yes
	0.99
	Mix(UL+)
	Mix(UL+)
	0.947
	
	
	

	Source 2
	Comparison C
- CLI mitigation based on link adaptation
	1:1
2:1
	Yes
Yes
	Yes
Yes
	1.00
1.00

	
	
	
	
	
	

	Source 3

	Comparison A
	2:1
	Mix(DL+)
	Mix(DL+)
	0.88
	
	
	
	
	
	

	
	Comparison B
- CLI mitigation based on power control
	2:1
	Yes
	Yes
	0.94
	
	
	
	
	
	

	
	Comparison C
- CLI mitigation based on power control
	2:1
	Mix(UL+)
	Mix(UL+)
	0.94
	
	
	
	
	
	

	Source 5


	Comparison A (Macro layer@4 and 30 GHz)
	1:1
2:1
4:1
	No
NoMix(DL+)
No
	No
Mix(DL+)
Mix(UDL+)
	0.99 to 1.00
0.99 to 1.00
0.99 to 1.00
	
	
	
	
	
	

	
	Comparison B, C (Macro layer@4 and 30 GHz)
- CLI mitigation based on advanced IRC, coordinated beamforming
	1:1
2:1
4:1
	Yes
Yes
Yes
	Yes
Yes
Yes
	0.92 to 1.00
0.99 to 1.00
0.99 to 1.00
	
	
	
	
	
	

	
	Comparison A (Micro layer)
	1:1
2:1
4:1
	No

No
	No

Mix(DL+)
	0.98

0.98
	
Mix(DL+)
	
Mix(DL+)
	
0.99
	
	
	

	
	Comparison B, C (Micro layer)
- CLI mitigation based on advanced IRC, coordinated beamforming
	1:1
2:1
4:1
	Yes

Yes
	Yes

Yes
	0.97

0.99
	
Yes
	
Yes
	
0.99
	
	
	

	Source 6

	Comparison A
	2:1
4:1
	No
Yes
	Yes
Yes
	0.98
0.99
	No
No
	No
No
	0.79
0.92
	No
No
	No
No
	0.70
0.86

	
	Comparison B
- CLI mitigation based on OTA interference measurements
	2:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Mix(UL+)No
	Yes
NoYes
	0.99
0.99
	Mix(DL+)
Yes
	Mix(DL+)
Yes
	0.88
0.96

	
	Comparison C
- CLI mitigation based on OTA interference measurements
	2:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.88
0.96

	Source 8

	Comparison A (Macro layer)

	1:1
4:1
	Mix(DL+)
Mix(DL+)
	Yes
Yes
	0.99
0.99
	No
No
	No
No
	0.99
0.99
	No
No
	No
Mix(UL+)
	0.96
0.89

	
	Comparison B (Macro layer)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Yes
Yes
	Yes
Yes
	1.00
1.00
	Mix(DL+)
Mix(UL+)
	Yes
Mix(UL+)
	1.00
0.99
	Yes
Yes
	Mix(DL+)
Yes
	0.96
0.93

	
	Comparison C (Macro layer)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Mix(UL+)
Yes
	Mix(UL+)
Yes
	1.00
1.00
	Yes
Mix(DL+)
	Yes
Yes
	1.00
0.99
	Yes
Mix(DL+)
	Yes
Mix(DL+)
	0.96
0.93

	
	Comparison A (Micro layer)

	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	No
Yes
	Mix(DL+)
Mix(UL+)
	0.95
0.93
	Mix(DL+)
No
	Mix(DL+)
No
	0.60
0.60

	
	Comparison B, C (Micro layer)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.96
0.94
	Yes
Yes
	Yes
Yes
	0.60
0.58

	
	Comparison B (Micro layer)
- CLI mitigation based on DL LBT
	1:1
4:1
	Yes
Mix(UL+)
	Yes
Yes
	0.99
0.99
	No
Mix(UL+)
	Mix(DL+)
Mix(UL+)
	0.95
0.90
	No
Mix(UL+)
	No
No
	0.52
0.52

	
	Comparison C (Micro layer)
- CLI mitigation based on DL LBT
	1:1
4:1
	No
No
	No
No
	0.99
0.99
	Mix(UL+)
No
	No
No
	0.95
0.90
	No
Mix(UL+)
	No
No
	0.52
0.52

	
	Comparison B (Micro layer)
- CLI mitigation based on UL LBT
	1:1
4:1
	Mix(DL+)
Yes
	Yes
Yes
	0.99
0.99
	No
Mix(DL+)
	Mix(DL+)
Yes
	0.93
0.92
	No
No
	Mix(DL+)
No
	0.57
0.55

	
	Comparison C (Micro layer)
- CLI mitigation based on UL LBT
	1:1
4:1
	Mix(DL+)
No
	No
No
	0.99
0.99
	No
No
	No
No
	0.93
0.92
	No
No
	No
No
	0.57
0.55

	Notes:
Comparison A: Gain in UPT by Duplexing flexibility without CLI mitigation schemes as compared to Static DL/UL resource partition
Comparison B: Gain in UPT by Duplexing flexibility with CLI mitigation schemes as compared to Static DL/UL resource partition
Comparison C: Gain in UPT by Duplexing flexibility with CLI mitigation schemes as compared to Duplexing flexibility without CLI mitigation schemes
Mix(DL+): Gain in DL UPT, Loss in UL UPT
Mix(UL+): Loss in DL UPT, Gain in UL UPT 
Low, Medium, High RU: For baseline scheme: 25, 50 and 80%, respectively as in Table A.2.1.-1
Source: Sources follow the indexing in Appendix A.3.1.



Table 3: Additional observations for Urban Macro scenario
	Source
	Comparison Type
	DL:UL traffic ratio
	Is UPT improved by Duplexing flexibility?

	
	
	
	Low RU
	Medium RU
	High RU

	
	
	
	5th%-ile 
	Mean
	Served /offered traffic
	5th%-ile 
	Mean
	Served /offered traffic
	5th% -ile 
	Mean
	Served /offered traffic

	Source 1

	Comparison A, B
	4:1
	Mix(UL+)
	Yes
	0.99
	
	
	
	
	
	

	Source 1

	Comparison BC
- CLI mitigation based on MMSE-IRC receiverslot aggregation
	4:1
	Mix(UL+)
	Yes
	1.000.99
	
	
	
	
	
	

	Source 5


	Comparison A
	1:1
2:1
4:1
	No
No
No
	No
Mix(DL+)
Mix(UL+)No
	1.00
1.00
1.00
	
	
	
	
	
	

	
	Comparison B, C
- CLI mitigation based on advanced IRC, coordinated beamformingscheduling, power control
	1:1
2:1
4:1
	Yes
Yes
Yes
	Yes
Yes
Yes
	1.00
1.00
1.00
	
	
	
	
	
	

	
	Comparison D
- CLI mitigation based on advanced IRC, power control, coordinated beamforming
	4:1
	Mix(DL+)
	Mix(DL+)
	0.98
	
	
	
	
	
	

	Source 9

	Comparison A
	1:1
2:1
4:1
	
	
	
	No
No
No
	Mix(UL+)
Mix(UL+)
Mix(UL+)
	0.53
0.75
0.86
	
	
	

	
	Comparison B
- CLI mitigation based on interference cancelation
	1:1
2:1
4:1
	
	
	
	Mix(UL+)
Mix(UL+)
Yes
	Mix(UL+)
Mix(UL+)
Yes
	0.7
0.92
0.97
	
	
	

	
	Comparison C
- CLI mitigation based on interference cancelation
	1:1
2:1
4:1
	
	
	
	Yes
Yes
Yes
	Yes
Yes
Yes
	0.7
0.92
0.97
	
	
	

	Notes:
Comparison A: Gain in UPT by Duplexing flexibility without CLI mitigation schemes as compared to Static DL/UL resource partition
Comparison B: Gain in UPT by Duplexing flexibility with CLI mitigation schemes as compared to Static DL/UL resource partition
Comparison C: Gain in UPT by Duplexing flexibility with CLI mitigation schemes as compared to Duplexing flexibility without CLI mitigation schemes
Comparison D: Gain in UPT by Duplexing flexibility on paired spectrum with CLI mitigation schemes as compared to fixed UL/DL allocation on paired spectrum
Mix(DL+): Gain in DL UPT, Loss in UL UPT
Mix(UL+): Loss in DL UPT, Gain in UL UPT 
Low, Medium, High RU: For baseline scheme: 25, 50 and 80%, respectively as in Table A.2.1.-1
Source: Sources follow the indexing in Appendix A.3.1.



Table 4: Additional observations for Urban Macro scenario with SRS on the DL part of paired spectrum
	Source
	Comparison Type
	Is DL UPT improved by Duplexing flexibility?

	
	
	Low RU
	Medium RU
	High RU

	
	
	5th%-ile 
	Mean
	Served /offered traffic
	5th%-ile 
	Mean
	Served /offered traffic
	5th% -ile 
	Mean
	Served /offered traffic

	Source 5


	Comparison A, B
	
	
	
	
	
	
	Yes
	Yes
	1.00*

	Notes:
Comparison A: Gain in DL UPT by Duplexing flexibility on paired spectrum with SRS on the DL part as compared to traditional fixed UL/DL allocation on paired spectrum, without adjacent-channel interference
Comparison B: Gain in DL UPT by Duplexing flexibility on paired spectrum with SRS on the DL part as compared to traditional fixed UL/DL allocation on paired spectrum, with adjacent-channel interference
Low, Medium, High RU: For baseline scheme: 25, 50 and 80%, respectively as in Table A.2.1.-1
1.00*: The evaluation is based on the full buffer traffic model.
Source: Sources follow the indexing in Appendix A.3.1.



Conclusion
This document captures additional observations in the form of tables containing a high level summary of results provided by all the companies to be included, as agreed, in the TR along with the agreed high level observations in section 10.1. For convenience, the relevant part of section 10.1 with the tables incorporated along with the high level observations is given below.
-------------------------------------Text proposal-----------------------------------------------------------------
The evaluation assumptions for flexible duplex are shown in Annex A.2.1. The detailed evaluation results are also summarized in Annex A.3.1. Based on the evaluation results, the following observations are made.
-	Observations for indoor hotspot scenario:
-	Evaluations show that duplexing flexibility with cross-link interference mitigation schemes and on a 4GHz and 30GHz provides better UPT compared to static UL/DL resource partition and duplexing flexibility without cross-link interference mitigation schemes
-	Evaluations show that duplexing flexibility without cross-link interference mitigation schemes on a 4GHz and 30GHz provides better UPT compared to static UL/DL resource partition at least for some cases
-	The evaluated cross-link interference mitigation schemes include sensing based methods, advanced receivers (e.g. MMSE-IRC, EMMSE-IRC), coordinated scheduling/beamforming, power control, link adaptation, hybrid dynamic/static UL/DL resource assignment.
· Additional detailed observations are provided in Table 10.1-2.
Table 10.1-2: Additional observations for Indoor hotspot scenario
	Source
	Comparison Type
	DL:UL traffic ratio
	Is UPT improved by Duplexing flexibility?

	
	
	
	Low RU
	Medium RU
	High RU

	
	
	
	5th%-ile UPT 
	Mean UPT
	Served /offered traffic
	5th%-ile UPT 
	Mean UPT
	Served /offered traffic
	5th% -ile UPT 
	Mean UPT
	Served /offered traffic

	Source 1

	Comparison B
- CLI mitigation based on MMSE-IRC receiver
	4:1
	Yes
	Yes
	1.00
	Yes
	Yes
	1.00
	
	
	

	Source 2
	Comparison A
	2:1
	No
	Mix(DL+)
	1.00
	
	
	
	
	
	

	
	Comparison B, C
- CLI mitigation based on link adaptation
	2:1
	Yes
	Yes
	1.00
	
	
	
	
	
	

	
	Comparison C
- CLI mitigation based on link adaptation
	1:1
	Yes
	Yes
	1.00
	Yes
	Yes
	1.00
	
	
	

	Source 4

	Comparison A
	2:1
	No
	Yes
	0.98
	No
	Mix(DL+)
	0.72
	No
	No
	0.55

	
	Comparison B
- CLI mitigation based on sensing
	2:1
4:1
1:1
1:2
	Yes

	Yes

	0.99

	Yes
Mix(DL+)
Mix(UL+)
Mix(UL+)
	Yes
Mix(DL+)
Mix(UL+)
Mix(UL+)
	0.99
0.99
0.99
0.93
	Mix(DL+)

	Yes

	0.93


	
	Comparison C
- CLI mitigation based on sensing
	2:1

	Yes
	Yes
	0.99
	Yes
	Yes
	0.99
	Yes
	Yes
	0.93

	Source 5


	Comparison A (@30 GHz)
	1:1
2:1
4:1
	Yes
Yes

	Yes
Yes

	0.99
0.99

	

Yes
	

Yes
	

0.99
	
	
	

	
	Comparison B, C (@30 GHz)
- CLI mitigation based on advanced IRC, coordinated scheduling, power control
	1:1
2:1
4:1
	Yes
Yes

	Yes
Yes

	0.97
0.99

	

Yes
	

Yes
	

0.99
	
	
	

	
	Comparison A (@4 GHz)
	1:1
2:1
4:1
	Yes
Yes
Yes

	Yes
Yes
Yes
	0.98
0.99
0.99

	
	
	
	
	
	

	
	Comparison B, C (@4 GHz)
- CLI mitigation based on advanced IRC, coordinated scheduling, power control
	1:1
2:1
4:1
	Yes
Yes
Yes

	Yes
Yes
Yes
	0.99
0.99
0.99

	
	
	
	
	
	

	Source 7

	Comparison A
	4:1
	Yes
	Yes
	0.99
	Mix(DL+)
	Yes
	0.99
	
	
	

	
	Comparison B
- CLI mitigation based on DL LBT
	4:1
	Yes
	Yes
	0.99
	Yes
	Yes
	0.99
	
	
	

	
	Comparison C
- CLI mitigation based on DL LBT
	4:1
	Mix(UL+)
	Mix(UL+)
	0.99
	Mix(UL+)
	Mix(UL+)
	0.99
	
	
	

	
	Comparison B
- CLI mitigation based on coordination over Backhaul within a cell group 
	4:1
	
	
	
	No
	No
	0.99
	
	
	

	
	Comparison B
- CLI mitigation based on coordination OTA
	4:1
	
	
	
	Mix(DL+)
	Mix(DL+)
	0.99
	
	
	

	Source 8

	Comparison A (@30GHz)
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Mix(UL+)
Mix(UL+)
	Yes
Yes
	0.98
0.99
	Mix(UL+)
Mix(UL+)
	Mix(UL+)
Mix(UL+)
	0.76
0.90

	
	Comparison B (@30GHz)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Mix(UL+)
Yes
	Yes
Yes
	0.99
0.99
	Mix(UL+)
Mix(UL+)
	Yes
Yes
	0.95
0.96

	
	Comparison C (@30GHz)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Mix(DL+)
Yes
	Yes
Yes
	0.95
0.96

	
	Comparison B (@30GHz)
- CLI mitigation based on DL LBT
	1:1
4:1
	Mix(UL+)
Mix(UL+)
	Yes
Mix(UL+)
	0.99
0.99
	No
Mix(UL+)
	No
Mix(UL+)
	0.99
0.99
	No
Mix(UL+)
	No
Mix(UL+)
	0.79
0.89

	
	Comparison C (@30GHz)
- CLI mitigation based on DL LBT
	1:1
4:1
	No
No
	No
No
	0.99
0.99
	No
No
	No
No
	0.99
0.99
	No
No
	No
No
	0.79
0.89

	
	Comparison B (@30GHz)
- CLI mitigation based on UL LBT
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	No
No
	No
No
	0.99
0.99
	No
No
	No
No
	0.95
0.93

	
	Comparison C (@30GHz)
- CLI mitigation based on UL LBT
	1:1
4:1
	No
No
	No
No
	0.99
0.99
	No
No
	No
No
	0.99
0.99
	Mix(DL+)
Mix(DL+)
	Mix(DL+)
Mix(DL+)
	0.95
0.93

	
	Comparison A (@4GHz)
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.99
0.99
	No
Mix(UL+)
	Mix(UL+)
Mix(UL+)
	0.76
0.90

	
	Comparison B (@4GHz)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.93
0.95

	
	Comparison C (@4GHz)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Yes
No
	Yes
No
	0.99
0.99
	Yes
Yes
	Yes
Mix(UL+)
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.93
0.95

	
	Comparison B (@4GHz)
- CLI mitigation based on DL LBT
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.99
0.99
	No
No
	No
No
	0.71
0.89

	
	Comparison C (@4GHz)
- CLI mitigation based on DL LBT
	1:1
4:1
	Mix(UL+)
No
	Mix(UL+)
Mix(UL+)
	0.99
0.99
	Mix(UL+)
Mix(UL+)
	Mix(UL+)
Mix(UL+)
	0.99
0.99
	No
Mix(UL+)
	No
Mix(UL+)
	0.71
0.89

	
	Comparison B (@4GHz)
- CLI mitigation based on UL LBT
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.99
0.99
	No
No
	No
No
	0.94
0.93

	
	Comparison C (@4GHz)
- CLI mitigation based on UL LBT
	1:1
4:1
	Mix(DL+)
Mix(DL+)
	Mix(DL+)
Mix(DL+)
	0.99
0.99
	Mix(DL+)
Mix(DL+)
	Mix(DL+)
No
	0.99
0.99
	Mix(DL+)
No
	Mix(DL+)
No
	0.94
0.93

	Notes:
Comparison A: Gain in UPT with Duplexing flexibility without CLI mitigation schemes as compared to Static DL/UL resource partition
Comparison B: Gain in UPT with Duplexing flexibility with CLI mitigation schemes as compared to Static DL/UL resource partition
Comparison C: Gain in UPT with Duplexing flexibility with CLI mitigation schemes as compared to Duplexing flexibility without CLI mitigation schemes
Mix(DL+): Gain in DL UPT, Loss in UL UPT
Mix(UL+): Loss in DL UPT, Gain in UL UPT 
Low, Medium, High RU: For baseline scheme: 25, 50 and 80%, respectively as in Table A.2.1.-1 
Source: Sources follow the indexing in Appendix A.3.1.



-	Observations for urban macro scenario: 
-	Evaluations show that duplexing flexibility with cross-link interference mitigation schemes on a 4GHz unpaired spectrum and on a 2GHz paired spectrum provides better average UPT compared to static UL/DL resource partition and duplexing flexibility without cross-link interference mitigation schemes. 
-	The evaluated cross-link interference mitigation schemes include advanced receivers (e.g. MMSE-IRC, EMMSE-IRC, packet exchange for interference cancellation), coordinated scheduling/beamforming, power control, link adaptation.
-	Evaluations show that duplexing flexibility on a 2GHz paired spectrum with SRS on the DL part without dynamic DL/UL resource allocation provides better cell average/edge throughput compared to no SRS on the DL part of the spectrum.
· Additional detailed observations are provided in Table 10.1-3 and Table 10.1-4.
Table 10.1-3: Additional observations for Urban Macro scenario
	Source
	Comparison Type
	DL:UL traffic ratio
	Is UPT improved by Duplexing flexibility?

	
	
	
	Low RU
	Medium RU
	High RU

	
	
	
	5th%-ile 
	Mean
	Served /offered traffic
	5th%-ile 
	Mean
	Served /offered traffic
	5th% -ile 
	Mean
	Served /offered traffic

	Source 1

	Comparison B
- CLI mitigation based on MMSE-IRC receiver

	4:1
	Mix(UL+)
	Yes
	1.00
	
	
	
	
	
	

	Source 5


	Comparison A
	1:1
2:1
4:1
	No
No
No
	No
Mix(DL+)
Mix(UL+)
	1.00
1.00
1.00
	
	
	
	
	
	

	
	Comparison B, C
- CLI mitigation based on advanced IRC, coordinated beamforming
	1:1
2:1
4:1
	Yes
Yes
Yes
	Yes
Yes
Yes
	1.00
1.00
1.00
	
	
	
	
	
	

	
	Comparison D
- CLI mitigation based on advanced IRC, power control, coordinated beamforming
	4:1
	Mix(DL+)
	Mix(DL+)
	0.98
	
	
	
	
	
	

	Source 9

	Comparison A
	1:1
2:1
4:1
	
	
	
	No
No
No
	Mix(UL+)
Mix(UL+)
Mix(UL+)
	0.53
0.75
0.86
	
	
	

	
	Comparison B
- CLI mitigation based on interference cancelation
	1:1
2:1
4:1
	
	
	
	Mix(UL+)
Mix(UL+)
Yes
	Mix(UL+)
Mix(UL+)
Yes
	0.7
0.92
0.97
	
	
	

	
	Comparison C
- CLI mitigation based on interference cancelation
	1:1
2:1
4:1
	
	
	
	Yes
Yes
Yes
	Yes
Yes
Yes
	0.7
0.92
0.97
	
	
	

	Notes:
Comparison A: Gain in UPT by Duplexing flexibility without CLI mitigation schemes as compared to Static DL/UL resource partition
Comparison B: Gain in UPT by Duplexing flexibility with CLI mitigation schemes as compared to Static DL/UL resource partition
Comparison C: Gain in UPT by Duplexing flexibility with CLI mitigation schemes as compared to Duplexing flexibility without CLI mitigation schemes
Comparison D: Gain in UPT by Duplexing flexibility on paired spectrum with CLI mitigation schemes as compared to fixed UL/DL allocation on paired spectrum
Mix(DL+): Gain in DL UPT, Loss in UL UPT
Mix(UL+): Loss in DL UPT, Gain in UL UPT 
Low, Medium, High RU: For baseline scheme: 25, 50 and 80%, respectively as in Table A.2.1.-1
Source: Sources follow the indexing in Appendix A.3.1.



Table 10.1-4: Additional observations for Urban Macro scenario with SRS on the DL part of paired spectrum
	Source
	Comparison Type
	Is DL UPT improved by Duplexing flexibility?

	
	
	Low RU
	Medium RU
	High RU

	
	
	5th%-ile 
	Mean
	Served /offered traffic
	5th%-ile 
	Mean
	Served /offered traffic
	5th% -ile 
	Mean
	Served /offered traffic

	Source 5


	Comparison A, B
	
	
	
	
	
	
	Yes
	Yes
	1.00*

	Notes:
Comparison A: Gain in DL UPT by Duplexing flexibility on paired spectrum with SRS on the DL part as compared to traditional fixed UL/DL allocation on paired spectrum, without adjacent-channel interference
Comparison B: Gain in DL UPT by Duplexing flexibility on paired spectrum with SRS on the DL part as compared to traditional fixed UL/DL allocation on paired spectrum, with adjacent-channel interference
Low, Medium, High RU: For baseline scheme: 25, 50 and 80%, respectively as in Table A.2.1.-1
1.00*: The evaluation is based on the full buffer traffic model.
Source: Sources follow the indexing in Appendix A.3.1.



-	Observations for dense urban scenario, 
-	Evaluations show that duplexing flexibility with cross-link interference mitigation schemes on a 4GHz and 30GHz unpaired spectrum provides better UPT compared to static UL/DL resource partition and duplexing flexibility without cross-link interference mitigation schemes
-	The evaluated cross-link interference mitigation schemes include advanced receivers (e.g. MMSE-IRC, eMMSE-IRC), sensing based schemes, coordinated scheduling/beamforming, power control, link adaptation, hybrid dynamic/static UL/DL resource assignment.
· Additional detailed observations are provided in Table 10.1-5.
Table 10.1-5: Additional observations for Dense Urban scenario
	Source
	Comparison Type
	DL:UL traffic ratio
	Is UPT improved by Duplexing flexibility?

	
	
	
	Low RU
	Medium RU
	High RU

	
	
	
	5th%-ile UPT
	Mean UPT
	Served /offered traffic
	5th%-ile UPT 
	Mean UPT
	Served /offered traffic
	5th% -ile UPT 
	Mean UPT
	Served /offered traffic

	Source 1

	Comparison B
- CLI mitigation based on MMSE-IRC receiver
	4:1
	Mix(UL+)
	Yes
	0.99
	Mix(UL+)
	Mix(UL+)
	0.94
	
	
	

	Source 2
	Comparison C
- CLI mitigation based on link adaptation
	1:1
2:1
	Yes
Yes
	Yes
Yes
	1.00
1.00

	
	
	
	
	
	

	Source 3

	Comparison A
	2:1
	Mix(DL+)
	Mix(DL+)
	0.88
	
	
	
	
	
	

	
	Comparison B
- CLI mitigation based on power control
	2:1
	Yes
	Yes
	0.94
	
	
	
	
	
	

	
	Comparison C
- CLI mitigation based on power control
	2:1
	Mix(UL+)
	Mix(UL+)
	0.94
	
	
	
	
	
	

	Source 5


	Comparison A (Macro layer)
	1:1
2:1
4:1
	No
No
No
	No
Mix(DL+)
Mix(UL+)
	1.00
1.00
1.00
	
	
	
	
	
	

	
	Comparison B, C (Macro layer)
- CLI mitigation based on advanced IRC, coordinated beamforming
	1:1
2:1
4:1
	Yes
Yes
Yes
	Yes
Yes
Yes
	1.00
1.00
1.00
	
	
	
	
	
	

	
	Comparison A (Micro layer)
	1:1
2:1
4:1
	No

No
	No

Mix(DL+)
	0.98

0.98
	
Mix(DL+)
	
Mix(DL+)
	
0.99
	
	
	

	
	Comparison B, C (Micro layer)
- CLI mitigation based on advanced IRC, coordinated beamforming
	1:1
2:1
4:1
	Yes

Yes
	Yes

Yes
	0.97

0.99
	
Yes
	
Yes
	
0.99
	
	
	

	Source 6

	Comparison A
	2:1
4:1
	No
Yes
	Yes
Yes
	0.98
0.99
	No
No
	No
No
	0.79
0.92
	No
No
	No
No
	0.70
0.86

	
	Comparison B
- CLI mitigation based on OTA interference measurements
	2:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
No
	Yes
Yes
	0.99
0.99
	Mix(DL+)
Yes
	Mix(DL+)
Yes
	0.88
0.96

	
	Comparison C
- CLI mitigation based on OTA interference measurements
	2:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.88
0.96

	Source 8

	Comparison A (Macro layer)

	1:1
4:1
	Mix(DL+)
Mix(DL+)
	Yes
Yes
	0.99
0.99
	No
No
	No
No
	0.99
0.99
	No
No
	No
Mix(UL+)
	0.96
0.89

	
	Comparison B (Macro layer)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Yes
Yes
	Yes
Yes
	1.00
1.00
	Mix(DL+)
Mix(UL+)
	Yes
Mix(UL+)
	1.00
0.99
	Yes
Yes
	Mix(DL+)
Yes
	0.96
0.93

	
	Comparison C (Macro layer)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Mix(UL+)
Yes
	Mix(UL+)
Yes
	1.00
1.00
	Yes
Mix(DL+)
	Yes
Yes
	1.00
0.99
	Yes
Mix(DL+)
	Yes
Mix(DL+)
	0.96
0.93

	
	Comparison A (Micro layer)

	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	No
Yes
	Mix(DL+)
Mix(UL+)
	0.95
0.93
	Mix(DL+)
No
	Mix(DL+)
No
	0.60
0.60

	
	Comparison B, C (Micro layer)
- CLI mitigation based on Distributed Hybrid TDD
	1:1
4:1
	Yes
Yes
	Yes
Yes
	0.99
0.99
	Yes
Yes
	Yes
Yes
	0.96
0.94
	Yes
Yes
	Yes
Yes
	0.60
0.58

	
	Comparison B (Micro layer)
- CLI mitigation based on DL LBT
	1:1
4:1
	Yes
Mix(UL+)
	Yes
Yes
	0.99
0.99
	No
Mix(UL+)
	Mix(DL+)
Mix(UL+)
	0.95
0.90
	No
Mix(UL+)
	No
No
	0.52
0.52

	
	Comparison C (Micro layer)
- CLI mitigation based on DL LBT
	1:1
4:1
	No
No
	No
No
	0.99
0.99
	Mix(UL+)
No
	No
No
	0.95
0.90
	No
Mix(UL+)
	No
No
	0.52
0.52

	
	Comparison B (Micro layer)
- CLI mitigation based on UL LBT
	1:1
4:1
	Mix(DL+)
Yes
	Yes
Yes
	0.99
0.99
	No
Mix(DL+)
	Mix(DL+)
Yes
	0.93
0.92
	No
No
	Mix(DL+)
No
	0.57
0.55

	
	Comparison C (Micro layer)
- CLI mitigation based on UL LBT
	1:1
4:1
	Mix(DL+)
No
	No
No
	0.99
0.99
	No
No
	No
No
	0.93
0.92
	No
No
	No
No
	0.57
0.55

	Notes:
Comparison A: Gain in UPT by Duplexing flexibility without CLI mitigation schemes as compared to Static DL/UL resource partition
Comparison B: Gain in UPT by Duplexing flexibility with CLI mitigation schemes as compared to Static DL/UL resource partition
Comparison C: Gain in UPT by Duplexing flexibility with CLI mitigation schemes as compared to Duplexing flexibility without CLI mitigation schemes
Mix(DL+): Gain in DL UPT, Loss in UL UPT
Mix(UL+): Loss in DL UPT, Gain in UL UPT 
Low, Medium, High RU: For baseline scheme: 25, 50 and 80%, respectively as in Table A.2.1.-1
Source: Sources follow the indexing in Appendix A.3.1.



-------------------------------------End of Text proposal------------------------------------------------------------
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