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Introduction
Based on the workplan and the agreed WF from #105 meeting, the assumptions for calibration was agreed, and the assumptions for the co-ex study is further discussed with supported options listed in open issues. In this meeting, we would like to further discuss some options to seek convergence to reduce the co-ex study workload.
In order to capture all the agreements in previous WFs, and also to start drafting the skeleton and content for co-ex study part of the TR. This paper includes a drafty content as the text proposal of TR for the meeting to consider.
Assumptions discussion
Guard band consideration for co-ex study assumption
In RAN4 #104-bis-e meeting, the guard band consideration is agreed in R4-2217466 as follows:
	R4-2217466 agreement:
· For the guard-band assumption used for co-existence simulation purpose:
· Companies are encouraged to provide the assumption they used for simulation (whether guard-band assumed and the values of guard-band if any)



And in the offline discussion between #105 and #106, companies further expressed their views on the guard band considerations in co-ex study assumption. 
Observation 1: In offline discussion, companies expressed different views that a) the guard band is better to be defined and agreed for alignment; b) the guard band size would have negligible impact given the frequency flat assumption of ACLR.
From our company’s view, the above offline comments from two sides both seem reasonable. We believe that for those who wanted to implement the exact guard band RBs, an agreed guard band would be helpful for simulation building and alignment. At the same time, we also understand the guardband makes very very limited impact to the interference leakage for frequency flat ACLR/ACS. Considering these, we suggest meeting to consider the RAN1 assumption for guard band for those who would like to implement guard band.
	R1-2210601 agreement:
· For FR1 
· Baseline: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <104, 55, 5>
· Optional: 100MHz channel bandwidth and 30kHz SCS (273 PRB): < ND, NU, NG > = <106, 51, 5>
· For FR2
· Baseline: 100MHz channel bandwidth and 120kHz SCS (66 PRB) < ND, NU, NG > = <25, 14, 1>
· Optional: 200MHz channel bandwidth and 120kHz SCS (132 PRB): < ND, NU, NG > = <47, 32, 3>



Proposal 1: Based on Observation 1 and previous agreement in RAN4, we propose the meeting to keep the flexiblility of whether or not to implement guard band in simulation. At the same time, for those who would like to implement guard band in their simulation implementation, we propose to align to use guard band assumptions of 5RBs for 100MHz 30kHz SCS in FR1, and 3RBs for 200MHz 120kHz SCS in FR2. The previous agreement in R4-2217466 can be updated as following: 
· For the guard-band assumption used for co-existence simulation purpose:
· Companies are encouraged to provide the assumption they used for simulation (whether guard-band assumed and the values of guard-band if any)
· If a company is to assume guard band in its simulation, use 5RBs for 100MHz 30KHz SCS in FR1, use 3RBs for 200MHz 120kHz SCS in FR2.

Number of UEs in SBFD simulation
In RAN4 #104-e meeting, the number of UE considered in sutdy was agreed in R4-2214379 as follows:
	R4-2214379 agreement:
7.3 For number of UE considered in study:
user numbers per transmission reception point should equal to the number of sub-bands, i.e. 2 UEs for {DU} subband config, 3 UEs for {DUD} config.



And in the offline discussion between #105 and #106, there’re companies expressing their views on the number of UEs assumed for SBFD system in simulation.
Observation 2: In offline discussion, there’re companies proposing that ’single UE per transmission direction’ would be a more appropriate assumption for simulation implementation perspective. In the simulation coding, we also support this proposal.
Proposal 2: Based on Observation 2, we propose the meeting to consider ’single UE per transmission direction’ for the number of UE assumed in SBFD. The prevoius agreement in R4-2214379 can be updated as following:
Single user numbers per transmission reception point should equal to the number of sub-bandsdirection, i.e. 1 UE for UL and 1 UE for DL, for both 2 UEs for {DU} subband config, 3 UEs for and {DUD} config.

Pathloss 38.803/38.901
In previous RAN4 meeting discussion and agreements, CMCC T-doc R4-2215486 had compared the differences of these two. And the current agreed pathlosses is a combination of carry-over from TR 38.828 and results from meeting discussion.
In offline discussion between #105 and #106, companies expressing views that given the differences between TR 38.803 and TR 38.901 are quite small, there could be possible to converge to only one TR as pathloss model reference.
Observation 3: The previous contribution showed the differences between TR 38.803 and TR 38.901 are quite small. The RAN4 co-ex study does not consider small-scale fading, which makes the pathloss model different to RAN1 study anyway. And the current agreements kept the TR 38.901 as optional path loss model for some cases. 
Proposal 3: Based on Observation 3, we propose to remove the TR 38.901 option in the related cases of current co-ex study assumptions.

Pathloss for FR1 UE-to-UE
In R4-2217466, the pathloss for UE-UE case is agreed to use same model as in TR 38.828. However, the FR1 UE-to-UE pathloss model in TR 38.828 was referring to TR 36.828, which is shown in Table 2.1-1 below. 
Table 2.1-1 FR1 UE-to-UE pathloss model in TR 36.828
	UE-to-UE pathloss
	If R<=50m, PL=98.45+20*log10(R), R in km
If R>50m, PL=55.78 +40*log10(R), R in m (Xia model)
[Section 7.4.1.2.1.4 of TS25942, Annex B1.8.1.2 of TR 101 112(ETSI), ETSI STC SMG2 UMTS L1#9 Tdoc 679/98]



In [8], the Xia model was originally proposed for 800/900MHz, 1885--2025MHz and 2110-2200MHz propagation loss prediction. Its original purpose does not cover the exemplary frequency of 4GHz that we defined for SBFD co-ex study in this study item.
Observation 4: The Xia-model was originally proposed for 800/900MHz, 1800/2100MHz, and it is slightly different to the 4GHz co-ex study we conducted for SBFD study item.
In offline discussion between #105 and #106, there’re also other companies raising the issues of this frequency mismatch of the Xia-model, and suggesting free-space-path-loss (FSPL) for outdoor path of UE-to-UE for FR1.
Observation 5: Companies suggesting to use FSPL instead of Xia-model for UE-to-UE outdoor path loss model in FR1.
Proposal 4: We propose to use FSPL (ITU-R P.525) to replace the Xia-model as FR1 UE-to-UE outdoor path loss model, while the penetration loss remains to use TR 38.803 in preivous agreement. With this, the previous agreement can be updated as following:
	Path-loss model (FR1)
	-	Macro(Aggressor) → Macro(Victim):
	-	Macro-to-UE: UMa see TR 38.803
	-	Macro-to-Macro: UMa (h_UE = 25 m) see TR 38.803

For LoS probability for Macro-to-Macro case:
· Option 1: Reuse the same model as in TR 38.828 with h_UT equals to 25m;
· Option 2: If the 2D distance between two Macro gNBs are less than or equal to the ISD (200m for Dense Urban, and 500m for Urban Macro), set the LOS probability to X; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.828.
· X = [0.75]
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.828.
ii. Use Option 2 for initial calibration purpose.

	-	UE-to-UE: Outdoor UE – Outdoor UE see TR 36.828uses FSPL (ITU-R P.525)
		+ penetration loss see TR 38.803
· UMi model is not applicable when 2D distance is less than 10m, instead free space model is applicable.



Minimum conducted power for FR2 UE
The prevoius agreement for FR2 UE power in R4-2217466 from RAN#104-bis-e meeting follows TR 38.828 and TR 38.803:
	R4-2217466 agreements:
UE output power and antenna configuration (Issue 1-5-1)
· Agreements:
· Option 1 as baseline assumption. Other higher EIRP is optional and companies could provide simulation results with statement of higher EIRP.
· Option 1: Re-use TR 38.828 assumptions.
· Peak EIRP 22.4dBm, min Tx power -40dBm;
· Antenna configuration referring to Table 5.2.2.5.4-1 in TR 38.828.



In the offline discussion between #105 and #106 meeting, companies express views on whether minimum Tx power -40dBm is required for FR2 UE in simulation. Some companies proposed to remove the minimum UE power in simulation assumption for co-ex study.
In our view, the minimum Tx power is a required parameter for UE uplink power control. If we remove this agreed value from the assumption, the UE UL power distribution can not be calibrated. And it would affect the UL SINR distribution for all scenarios.
Observation 6: The current agreement of FR2 min Tx power is from TR 38.828, TR 38.803, TS 38.817-01. Remove the min Tx power would cause the UL power control equation missing a required input parameter.
Proposal 5: Based on Observation 6, we would like to keep the min conducted power for FR2 UE as-is the prevoius agreement.

Update figures of scenarios
The Figures of ’Scenarios for NR TDD-SBFD co-existence’ in the previous agreement R4-2217466 from #104-bis-e caused confusions in offline discussion. In order to clarify the co-ex scenarios, we further update these figures and proposed them to the meeting for adoption.
Observation 7: The previous ’Figures’ in Section 2.2.1 of #104-bis-e agreed WF R4-2217466 has some confusion points.
Proposal 6: We propose to update the ’Figures’ of section 2.2.1 in R4-2217466 for clarification purpose. The proposed new figures is as follows:
	R4-2217466 agreements:
	[bookmark: _Hlk116595161]Victim
	Aggressor
	Figures
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
	

Case 1
	NR TDD DL
	High

	
	SBFD (DU)
	

Case 2
	NR TDD DL
	High

	
	
	

Case 3
	NR TDD DL
	Low

	NR TDD UL
	SBFD(DUD)
	

Case 4
	NR TDD UL
	Low

	
	SBFD(DU)
	

Case 5
	NR TDD UL
	Low

	
	
	

Case 6
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	

Case 1
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	

Case 2
	
	High

	
	
	

Case 3
	
	Low

	SBFD(DUD)
	NR TDD UL
	

Case 4
	
	Low

	SBFD(DU)
	NR TDD UL
	

Case 5
	
	Low

	
	
	

Case 6
	
	Low



Proposal 6: Proposed changes are highlighted.
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
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Case 1
	NR TDD DL
	High

	
	SBFD (DU)
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Case 2
	NR TDD DL
	High
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Case 3
	NR TDD DL
	Low

	NR TDD UL
	SBFD(DUD)
	[image: ]
Case 4
	NR TDD UL
	Low

	
	SBFD(DU)
	[image: ]
Case 5
	NR TDD UL
	Low
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Case 6
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	[image: ]
Case 1
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	[image: ]
Case 2
	
	High
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Case 3
	
	Low

	SBFD(DUD)
	NR TDD UL
	[image: ]
Case 4
	
	Low

	SBFD(DU)
	NR TDD UL
	[image: ]
Case 5
	
	Low

	
	
	[image: ]
Case 6
	
	Low






Observation 8: In current co-ex study assumptions, the differences between Case 2 and 3,  Case 4 and 5 can not be simulated. The above table can be further reduced for the work load considerations.
Proposal 7: Based on Observation 9, we propose to further reduce by merging Case 2 and 3, merging Case 4 and 5 in above table as shown below:
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
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Case 1
	NR TDD DL
	High

	
	SBFD (DU)
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Case 2
	NR TDD DL
	High
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Case 3
	NR TDD DL
	Low

	NR TDD UL
	SBFD(DUD)
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Case 43
	NR TDD UL
	Low

	
	SBFD(DU)
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Case 54
	NR TDD UL
	Low
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Case 6
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	[image: ]
Case 1
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	[image: ]
Case 2
	
	High

	
	
	[image: ]
Case 3
	
	Low

	SBFD(DUD)
	NR TDD UL
	[image: ]
Case 43
	
	Low

	SBFD(DU)
	NR TDD UL
	[image: ]
Case 54
	
	Low

	
	
	[image: ]
Case 6
	
	Low



Summary of agreements, options until #106 meeting
In order to trace the discussion, and to summarize all the agreed WFs and options, we proposed R4-2218942 and it was discussed and revised to R4-2220247 with the session chair note as shown below:
	R4-2218942	Simulation assumptions for SBFD adjacent channel co-existence study
					Type: other		For: Approval
					Source: Samsung
Decision:		Revised to R4-2220247 (from R4-2218942).

R4-2220247	Simulation assumptions for SBFD adjacent channel co-existence study
					Type: other		For: Approval
					Source: Samsung
Discussion:
Ericsson: We sugguest to note this t-doc given we already have a separate WF t-doc.
Samsung: We already capture some note in this t-doc to clearly descript the part for calibration purpose.  
Decision:		Noted.
Session chair note: T-doc R4-2220247 can be used as reference for co-existence simulation purpose. 



During the offline calibration work between #105 and #106, we had revised and circulated the R4-2220247 within the co-ex study goup. And it had being used and reviewed by most contributors during this calibration procedure.
Observation 9: The R4-2220247 was noted in #105 meeting, and the revised version of it had been circulated and reviewed by most contributors of the co-ex study participating companies during calibration procedure.
Proposal 8: We propose to use the latest version of this summarized assumptions, which is uploaded as the Annex 1 of this document, as the baseline and living document for the WF discussion and to capture the agreements hereafter.

Calibration data and co-ex study results
The offline calibration results collection is provided in R4-2301016, and our own calibration data and updated co-ex study data are in R4-2301015 for information.
Observation 10: 10 of all 14 companies in offline calibration email thread had submitted one or multiple rounds of calibration data before the #106 meeting.
Observation 11: Among the data of each calibration metrics in different scenarios, most data falls within a major trend or zone of distribution, while few of them falls outside the majorities.
Observation 12: The offline calibration discussion, in current stage, shows the different understanding of the assumption had played a major role in the first round differences. After some communicating in offline, the differences had rapidly been reduced.
Proposal 9: Based on Obesrvation 10, 11 and 12,  we propose the contributors to continue communicating to reduce the  differences during and after this #106 meeting. And we propose to target to finish the calibration work in next meeting.

Conclusion
The following observations and proposals were presented in this document.
Observation 1: In offline discussion, companies expressed different views that a) the guard band is better to be defined and agreed for alignment; b) the guard band size would have negligible impact given the frequency flat assumption of ACLR.
Proposal 1: Based on Observation 1 and previous agreement in RAN4, we propose the meeting to keep the flexiblility of whether or not to implement guard band in simulation. At the same time, for those who would like to implement guard band in their simulation implementation, we propose to align to use guard band assumptions of 5RBs for 100MHz 30kHz SCS in FR1, and 3RBs for 200MHz 120kHz SCS in FR2. The previous agreement in R4-2217466 can be updated as following: 
· For the guard-band assumption used for co-existence simulation purpose:
· Companies are encouraged to provide the assumption they used for simulation (whether guard-band assumed and the values of guard-band if any)
· If a company is to assume guard band in its simulation, use 5RBs for 100MHz 30KHz SCS in FR1, use 3RBs for 200MHz 120kHz SCS in FR2.
Observation 2: In offline discussion, there’re companies proposing that ’single UE per transmission direction’ would be a more appropriate assumption for simulation implementation perspective. In the simulation coding, we also support this proposal.
Proposal 2: Based on Observation 2, we propose the meeting to consider ’single UE per transmission direction’ for the number of UE assumed in SBFD. The prevoius agreement in R4-2214379 can be updated as following:
Single user numbers per transmission reception point should equal to the number of sub-bandsdirection, i.e. 1 UE for UL and 1 UE for DL, for both 2 UEs for {DU} subband config, 3 UEs for and {DUD} config.
Observation 3: The previous contribution showed the differences between TR 38.803 and TR 38.901 are quite small. The RAN4 co-ex study does not consider small-scale fading, which makes the pathloss model different to RAN1 study anyway. And the current agreements kept the TR 38.901 as optional path loss model for some cases. 
Proposal 3: Based on Observation 3, we propose to remove the TR 38.901 option in the related cases of current co-ex study assumptions.
Observation 4: The Xia-model was originally proposed for 800/900MHz, 1800/2100MHz, and it is slightly different to the 4GHz co-ex study we conducted for SBFD study item.
Observation 5: Companies suggesting to use FSPL instead of Xia-model for UE-to-UE outdoor path loss model in FR1.
Proposal 4: We propose to use FSPL (ITU-R P.525) to replace the Xia-model as FR1 UE-to-UE outdoor path loss model, while the penetration loss remains to use TR 38.803 in preivous agreement. With this, the previous agreement can be updated as following:
	Path-loss model (FR1)
	-	Macro(Aggressor) → Macro(Victim):
	-	Macro-to-UE: UMa see TR 38.803
	-	Macro-to-Macro: UMa (h_UE = 25 m) see TR 38.803

For LoS probability for Macro-to-Macro case:
· Option 1: Reuse the same model as in TR 38.828 with h_UT equals to 25m;
· Option 2: If the 2D distance between two Macro gNBs are less than or equal to the ISD (200m for Dense Urban, and 500m for Urban Macro), set the LOS probability to X; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.828.
· X = [0.75]
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.828.
iii. Use Option 2 for initial calibration purpose.

	-	UE-to-UE: Outdoor UE – Outdoor UE see TR 36.828uses FSPL (ITU-R P.525)
		+ penetration loss see TR 38.803
· UMi model is not applicable when 2D distance is less than 10m, instead free space model is applicable.


Observation 6: The current agreement of FR2 min Tx power is from TR 38.828, TR 38.803, TS 38.817-01. Remove the min Tx power would cause the UL power control equation missing a required input parameter.
Proposal 5: Based on Observation 6, we would like to keep the min conducted power for FR2 UE as-is the prevoius agreement.
Observation 7: The previous ’Figures’ in Section 2.2.1 of #104-bis-e agreed WF R4-2217466 has some confusion points.
Proposal 6: We propose to update the ’Figures’ of section 2.2.1 in R4-2217466 for clarification purpose. The proposed new figures is as follows:
	R4-2217466 agreements:
	Victim
	Aggressor
	Figures
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
	

Case 1
	NR TDD DL
	High

	
	SBFD (DU)
	

Case 2
	NR TDD DL
	High

	
	
	

Case 3
	NR TDD DL
	Low

	NR TDD UL
	SBFD(DUD)
	

Case 4
	NR TDD UL
	Low

	
	SBFD(DU)
	

Case 5
	NR TDD UL
	Low

	
	
	

Case 6
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	

Case 1
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	

Case 2
	
	High

	
	
	

Case 3
	
	Low

	SBFD(DUD)
	NR TDD UL
	

Case 4
	
	Low

	SBFD(DU)
	NR TDD UL
	

Case 5
	
	Low

	
	
	

Case 6
	
	Low



Proposal 6: Proposed changes are highlighted.
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
	[image: ]
Case 1
	NR TDD DL
	High

	
	SBFD (DU)
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Case 2
	NR TDD DL
	High
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Case 3
	NR TDD DL
	Low

	NR TDD UL
	SBFD(DUD)
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Case 4
	NR TDD UL
	Low

	
	SBFD(DU)
	[image: ]
Case 5
	NR TDD UL
	Low

	
	
	[image: ]
Case 6
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	[image: ]
Case 1
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	[image: ]
Case 2
	
	High
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Case 3
	
	Low

	SBFD(DUD)
	NR TDD UL
	[image: ]
Case 4
	
	Low

	SBFD(DU)
	NR TDD UL
	[image: ]
Case 5
	
	Low

	
	
	[image: ]
Case 6
	
	Low





Observation 8: In current co-ex study assumptions, the differences between Case 2 and 3,  Case 4 and 5 can not be simulated. The above table can be further reduced for the work load considerations.
Proposal 7: Based on Observation 9, we propose to further reduce by merging Case 2 and 3, merging Case 4 and 5 in above table as shown below:
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
	[image: ]
Case 1
	NR TDD DL
	High

	
	SBFD (DU)
	[image: ]
Case 2
	NR TDD DL
	High
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Case 3
	NR TDD DL
	Low

	NR TDD UL
	SBFD(DUD)
	[image: ]
Case 43
	NR TDD UL
	Low

	
	SBFD(DU)
	[image: ]
Case 54
	NR TDD UL
	Low
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Case 6
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	[image: ]
Case 1
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	[image: ]
Case 2
	
	High

	
	
	[image: ]
Case 3
	
	Low

	SBFD(DUD)
	NR TDD UL
	[image: ]
Case 43
	
	Low

	SBFD(DU)
	NR TDD UL
	[image: ]
Case 54
	
	Low

	
	
	[image: ]
Case 6
	
	Low



Observation 9: The R4-2220247 was noted in #105 meeting, and the revised version of it had been circulated and reviewed by most contributors of the co-ex study participating companies during calibration procedure.
Proposal 8: We propose to use the latest version of this summarized assumptions, which is uploaded as the Annex 1 of this document, as the baseline and living document for the WF discussion and to capture the agreements hereafter.
Observation 10: 10 of all 14 companies in offline calibration email thread had submitted one or multiple rounds of calibration data before the #106 meeting.
Observation 11: Among the data of each calibration metrics in different scenarios, most data falls within a major trend or zone of distribution, while few of them falls outside the majorities.
Observation 12: The offline calibration discussion, in current stage, shows the different understanding of the assumption had played a major role in the first round differences. After some communicating in offline, the differences had rapidly been reduced.
Proposal 9: Based on Obesrvation 10, 11 and 12,  we propose the contributors to continue communicating to reduce the  differences during and after this #106 meeting. And we propose to target to finish the calibration work in next meeting.
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