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1. Introduction
As approved in last meeting WF, this meeting is the last meeting for providing simulation results.
In this contribution, we list some principles of capture simulation results into final TR and provide our simulation results for scenario 1, 2, 3, 5 and 6.
2. Discussion
2.1 Principles to capture simulation results into final TR
In last meeting, certain companies also provide simulation results for additional grid shift besides 100% grid shift. Initial simulation results are also categorized into two part for some cases, one for baseline assumption and 100% grid shift and the other for optional assumption and additional grid shift. According to last meeting’s agreement, this is the last meeting for providing simulation results, it’s better to determine some principle about how to capture final results into TR. Our suggestions are listed as below: All the simulation results will be captured into final TR. In order to help RAN4 to derive co-existence observations in TR, at least 3 technical sources are required
Proposal 1: it’s suggested to identify the principle of how to capture final results into TR as listed below:
· All the simulation results will be captured into final TR
· In order to help RAN4 to derive co-existence observations in TR, at least 3 technical sources are required
2.2 Simulation conclusions
Detailed simulation results are provided in another tdoc in excel file for information and this tdoc only summarize what we have seen from the simulation results. All our simulation are based on 100% grid shift.
2.2.1 scenario 1
According to our simulation, we have following observations. 
Observation 1: for case 1 when SBFD DU interfere NR TDD DL, the main interference com from gNB-to-UE interference rather than from UE-to-UE interference. For random uniform distribution, the loss for cell average and cell edge are both less than 5% throughput loss, interference is acceptable.
Observation 2: for case 2 when SBFD interfere NR TDD UL, the main interference come from gNB-to-gNB interference. For this case, throughput loss for cell average and cell edge are all larger than 5%, i.e. 29.27 %loss with enhanced ACIR at cell edge and 5.22% loss with enhanced ACIR for cell average.
Observation 3: for case 3 NR TDD DL interfere SBFD UL, compared with legacy TDD DL slot where there is no UL, SBFD would provide certain UL throughput. The throughput loss due to adjacent channel gNB-to-gNB interference could be reduced to less than 5% with enhanced ACIR at cell edge (i.e. 4.43% loss with enhanced ACIR and 21.67% loss with legacy ACIR ). for cell average, the loss is less than 5%. It’s noted from our simulation, final interference is sensitive to final ACIR, better ACIR would lead to less than 5% loss.
Observation 4: for case 3 when NR TDD DL interfere SBFD DL, the loss for cell average and cell edge are both less than 5% throughput loss with baseline or enhanced ACIR, interference is acceptable.
Observation 5: for case 4 when NR TDD UL interfere SBFD DU, the loss for cell average and cell edge are both less than 5% throughput loss with baseline ACIR assumption, interference is acceptable.
2.2.1 scenario 2
According to our simulation, we have following observations:
Observation 6: for case 1 when SBFD DU interfere NR TDD DL, the main interference com from gNB-to-UE interference rather than from UE-to-UE interference. For cluster based UE distribution, the loss for cell average and cell edge are both less than 5% throughput loss with baseline or enhanced ACIR, interference is acceptable.
Observation 7: for case 2 when SBFD interfere NR TDD UL, the main interference come from gNB-to-gNB interference. For this case, throughput loss for cell average and cell edge are all larger than 5%, i.e. 42.80 %loss with enhanced ACIR at cell edge and 6.74% loss with enhanced ACIR for cell average.
Observation 8: for case 3 NR TDD DL interfere SBFD UL, compared with legacy TDD DL slot where there is no UL, SBFD would provide certain UL throughput although the throughput loss is larger than 5% at cell edge, (i.e. 6.38% loss with enhanced ACIR and 28.79% loss with legacy ACIR at cell edge 5%) due to adjacent channel gNB-to-gNB interference. It’s noted that the interference is acceptable for cell average.
Observation 9: for case 3 when NR TDD DL interfere SBFD DL, the loss for cell average and cell edge are both less than 5% throughput loss with baseline or enhanced ACIR, interference is acceptable.
Observation 10: for case 4 when NR TDD UL interfere SBFD DU, the loss for cell average and cell edge are both less than 5% throughput loss with baseline assumption, interference is acceptable.

2.2.1 scenario 3
According to our simulation, we have following observations:
Observation 11: for all the cases, final simulation results show interference is acceptable and throughput loss could be less than 5% for cell average and cell edge.

2.2.2 scenario 5
In previous meeting, both 38dBm and 46dBm are listed as candidate output power options. We simulate both options and observe following observations. 
Observation 12: for case 1 when SBFD DU interfere NR TDD DL, for both 38dBm and 46dBm output power, the loss for cell edge could be reduced to below 5% with 4dB enhanced ACIR and the loss for cell average could be less than 5% even with baseline ACIR assumption.
Observation 13: for case 2 when SBFD interfere NR TDD UL, the main interference come from gNB-to-gNB interference. For 38dBm output power, throughput loss for cell average and cell edge are both less than 5%.  for 46dBm, throughput loss at cell edge may be larger than 5% (e.g. 19.76%) but such degradation could be reduced to less than 5% with enhanced ACIR (e.g. 6dB enhancement).
Observation 14: for case 3 NR TDD DL interfere SBFD UL, compared with legacy TDD DL slot where there is no UL, SBFD would provide certain UL throughput. For 38dBm output power, the throughput loss for cell edge and cell average are both less than 5%. for 46dBm, throughput loss at cell edge may be larger than 5% (e.g. 9.89%) but such degradation could be reduced to less than 5% with enhanced ACIR (e.g. 4dB enhancement).
Observation 15: for case 3 when NR TDD DL interfere SBFD DL, for both 38dBm and 46dBm output power, the loss for cell average and cell edge are both less than 5% throughput loss with baseline or enhanced ACIR, interference is acceptable.
Observation 16: for case 4 when NR TDD UL interfere SBFD DU, for both 38dBm and 46dBm output power, the loss for cell average and cell edge are both less than 5% throughput loss with baseline or enhanced ACIR assumption, interference is acceptable.
Observation 17: in total for scenario 5, for both 46dBm and 38dBm output power, throughput loss could be reduced to less than 5% with baseline or enhanced ACIR. Interference is acceptable for scenario 5.
2.2.3 scenario 6
According to our simulation, we have following observations. 
Observation 18: for case 1 when SBFD DU interfere NR TDD DL, the loss for cell edge and cell average are all around 5% loss or less than 5% loss with baseline ACIR assumption.
Observation 19: for case 2 when SBFD interfere NR TDD UL, the main interference come from gNB-to-gNB interference. the loss for cell edge and cell average are all less than 5% loss with baseline ACIR assumption.
Observation 20: for case 3 NR TDD DL interfere SBFD UL, the loss for cell edge and cell average are all less than 5% loss with baseline ACIR assumption..
Observation 21: for case 3 when NR TDD DL interfere SBFD DL, the loss for cell edge and cell average are all less than 5% loss with baseline ACIR assumption.
Observation 22: for case 4 when NR TDD UL interfere SBFD DU, the loss for cell edge and cell average are all less than 5% loss with baseline ACIR assumption.
Observation 23: in total for scenario 6, throughput loss could be reduced to less than 5% with baseline or enhanced ACIR. Interference is acceptable for scenario 6.
3. Conclusions
In this contribution, SBFD simulation results are discussed with following observations and proposals.
Proposal 1: it’s suggested to identify the principle of how to capture final results into TR as listed below:
· All the simulation results will be captured into final TR
· In order to help RAN4 to derive co-existence observations in TR, at least 3 technical sources are required
Observation 1: for case 1 when SBFD DU interfere NR TDD DL, the main interference com from gNB-to-UE interference rather than from UE-to-UE interference. For random uniform distribution, the loss for cell average and cell edge are both less than 5% throughput loss, interference is acceptable.
Observation 2: for case 2 when SBFD interfere NR TDD UL, the main interference come from gNB-to-gNB interference. For this case, throughput loss for cell average and cell edge are all larger than 5%, i.e. 29.27 %loss with enhanced ACIR at cell edge and 5.22% loss with enhanced ACIR for cell average.
Observation 3: for case 3 NR TDD DL interfere SBFD UL, compared with legacy TDD DL slot where there is no UL, SBFD would provide certain UL throughput. The throughput loss due to adjacent channel gNB-to-gNB interference could be reduced to less than 5% with enhanced ACIR at cell edge (i.e. 4.43% loss with enhanced ACIR and 21.67% loss with legacy ACIR ). for cell average, the loss is less than 5%. It’s noted from our simulation, final interference is sensitive to final ACIR, better ACIR would lead to less than 5% loss.
Observation 4: for case 3 when NR TDD DL interfere SBFD DL, the loss for cell average and cell edge are both less than 5% throughput loss with baseline or enhanced ACIR, interference is acceptable.
Observation 5: for case 4 when NR TDD UL interfere SBFD DU, the loss for cell average and cell edge are both less than 5% throughput loss with baseline ACIR assumption, interference is acceptable.
Observation 6: for case 1 when SBFD DU interfere NR TDD DL, the main interference com from gNB-to-UE interference rather than from UE-to-UE interference. For cluster based UE distribution, the loss for cell average and cell edge are both less than 5% throughput loss with baseline or enhanced ACIR, interference is acceptable.
Observation 7: for case 2 when SBFD interfere NR TDD UL, the main interference come from gNB-to-gNB interference. For this case, throughput loss for cell average and cell edge are all larger than 5%, i.e. 42.80 %loss with enhanced ACIR at cell edge and 6.74% loss with enhanced ACIR for cell average.
Observation 8: for case 3 NR TDD DL interfere SBFD UL, compared with legacy TDD DL slot where there is no UL, SBFD would provide certain UL throughput although the throughput loss is larger than 5% at cell edge, (i.e. 6.38% loss with enhanced ACIR and 28.79% loss with legacy ACIR at cell edge 5%) due to adjacent channel gNB-to-gNB interference. It’s noted that the interference is acceptable for cell average.
Observation 9: for case 3 when NR TDD DL interfere SBFD DL, the loss for cell average and cell edge are both less than 5% throughput loss with baseline or enhanced ACIR, interference is acceptable.
Observation 10: for case 4 when NR TDD UL interfere SBFD DU, the loss for cell average and cell edge are both less than 5% throughput loss with baseline assumption, interference is acceptable.
Observation 11: for all the cases, final simulation results show interference is acceptable and throughput loss could be less than 5% for cell average and cell edge.
Observation 12: for case 1 when SBFD DU interfere NR TDD DL, for both 38dBm and 46dBm output power, the loss for cell edge could be reduced to below 5% with 4dB enhanced ACIR and the loss for cell average could be less than 5% even with baseline ACIR assumption.
Observation 13: for case 2 when SBFD interfere NR TDD UL, the main interference come from gNB-to-gNB interference. For 38dBm output power, throughput loss for cell average and cell edge are both less than 5%.  for 46dBm, throughput loss at cell edge may be larger than 5% (e.g. 19.76%) but such degradation could be reduced to less than 5% with enhanced ACIR (e.g. 6dB enhancement).
Observation 14: for case 3 NR TDD DL interfere SBFD UL, compared with legacy TDD DL slot where there is no UL, SBFD would provide certain UL throughput. For 38dBm output power, the throughput loss for cell edge and cell average are both less than 5%. for 46dBm, throughput loss at cell edge may be larger than 5% (e.g. 9.89%) but such degradation could be reduced to less than 5% with enhanced ACIR (e.g. 4dB enhancement).
Observation 15: for case 3 when NR TDD DL interfere SBFD DL, for both 38dBm and 46dBm output power, the loss for cell average and cell edge are both less than 5% throughput loss with baseline or enhanced ACIR, interference is acceptable.
Observation 16: for case 4 when NR TDD UL interfere SBFD DU, for both 38dBm and 46dBm output power, the loss for cell average and cell edge are both less than 5% throughput loss with baseline or enhanced ACIR assumption, interference is acceptable.
Observation 17: in total for scenario 5, for both 46dBm and 38dBm output power, throughput loss could be reduced to less than 5% with baseline or enhanced ACIR. Interference is acceptable for scenario 5.
Observation 18: for case 1 when SBFD DU interfere NR TDD DL, the loss for cell edge and cell average are all around 5% loss or less than 5% loss with baseline ACIR assumption.
Observation 19: for case 2 when SBFD interfere NR TDD UL, the main interference come from gNB-to-gNB interference. the loss for cell edge and cell average are all less than 5% loss with baseline ACIR assumption.
Observation 20: for case 3 NR TDD DL interfere SBFD UL, the loss for cell edge and cell average are all less than 5% loss with baseline ACIR assumption..
Observation 21: for case 3 when NR TDD DL interfere SBFD DL, the loss for cell edge and cell average are all less than 5% loss with baseline ACIR assumption.
Observation 22: for case 4 when NR TDD UL interfere SBFD DU, the loss for cell edge and cell average are all less than 5% loss with baseline ACIR assumption.
[bookmark: _GoBack]Observation 23: in total for scenario 6, throughput loss could be reduced to less than 5% with baseline or enhanced ACIR. Interference is acceptable for scenario 6.
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