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1	Introduction
The Work Item for Cross-Link Interference handling includes the RAN4 RF coexistence study for adjacent channel interference [1]. Simulation results presented in the last RAN4 meeting [2] and revised for RAN4#91 [3] indicate that in the considered non co-located scenarios (i.e. where base stations are not co-located), RF coexistence is feasible. Co-location of base stations (i.e. zero grid shift) with different TDD configurations has been described as not feasible with current RF minimum requirements [4]. UE-to-UE coexistence has been specifically addressed in [5].
This document proposes to include the conclusion that may be drawn from the work to the TR 38.828.
2	Discussion
The simulation results in [2] and [3] show that the SINR and user throughput cumulative distribution functions are largely the same regardless of degree of synchronization between the aggressor and victim networks.
Some aspects that contribute to the good results may be as follows:
1. The scheduling of a single UE at a time. For FR2 with beamforming, this makes most sense, but for FR1 and sectorized base station antennas, multi-user frequency domain scheduling could reveal more interference cases. Especially in a loaded macro cell, there may be many UEs transmitting in uplink simultaneously and with relatively high transmit power. This in turn could change the UL-to-DL and also UL-to-UL ACI interference environment.
2. Lack of co-channel interference mitigation schemes in the indoor scenarios. For a UE in the middle of two transmitting base stations, the receive SINR would be limited to roughly 0 dB, as the wanted signal and the interfering signal would be at the same receive power level. For any adjacent channel UL transmission to exceed the co-channel interference level, the interfering UE would need to be extremely close to the victim UE. Different geometries and ICIC mechanisms could improve the co-channel performance, thereby making ACI more visible.
3. In addition to the base station geometry, the UE geometry may also have a significant impact on the results. The UEs are dropped in the simulations uniformly in the specified simulation area, whereas in reality users would sometimes group e.g. in a meeting room. Specific simulation scenarios with closely packed UEs could reveal new ACI cases.
4. Realistic delays from the channel state measurement time, to the time when MCS is set, may not be fully implemented in all simulator frameworks, as well as full-blown control channel transmissions, error probabilities, and delays. For any dynamic TDD configuration, the interference during a measurement time slot might differ from the interference during the time slot in which the measurement result is applied, leading to incorrectly set MCS, and therefore performance degradation. This may not be fully visible in the results.
On the other hand, the RF performance parameters used in the simulation are according to RAN4 minimum requirements in the specified test points. In practice, implementations would exhibit better performance:
1. The TX leakage on the adjacent channel (ACLR) depends on the actual resource allocation, with the specified minimum requirement typically occurring only with a fully populated channel.
2. The TX leakage also depends on transmit power, typically improving when less than maximum output power is configured.
3. The RX selectivity is typically better than the minimum requirement.
Hence it may be argued that on one hand, the simulations present optimistic results, and on the other hand, the results are more pessimistic than in real deployments.
In order to progress with the CLI specification work and not to engage in significant further simulation campaigns, it may be sufficient to conclude that as long as the BS-to-BS (i.e. DL-to-UL) interference is carefully addressed in the deployments, dynamic TDD is feasible.
3	Conclusion
The overall simulations were discussed, and it was summarized that with the simulated scenarios and geometries, dynamic TDD is feasible with non co-located base stations. For co-located base stations, adjacent channel coexistence is a significant problem. Some aspects of real deployments have not been addressed in the simulations.
While further insight could be gained from further simulation campaigns, as long as the base station deployments address the potential BS-to-BS interference issues, the chances for UE-to-UE issues should be relatively low in the field. One topic to address in the TR 38.828 could be minimum recommended MCL between base stations using different TDD configurations on adjacent channel.
We propose to agree the text proposal to TR 38.828 to capture the summary of the results.
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[bookmark: _Toc5954376][bookmark: _Toc4743072]5.3.1	General
The simulation results show that the SINR and user throughput cumulative distribution functions are largely the same regardless of degree of synchronization between the aggressor and victim networks.
Some aspects that contribute to the good results may be as follows:
1. The scheduling of a single UE at a time. For FR2 with beamforming, this makes most sense, but for FR1 and sectorized base station antennas, multi-user frequency domain scheduling could reveal more interference cases. Especially in a loaded macro cell, there may be many UEs transmitting in uplink simultaneously and with relatively high transmit power. This in turn could change the UL-to-DL and also UL-to-UL ACI interference environment.
2. Lack of co-channel interference mitigation schemes in the indoor scenarios. For a UE in the middle of two transmitting base stations, the receive SINR would be limited to roughly 0 dB, as the wanted signal and the interfering signal would be at the same receive power level. For any adjacent channel UL transmission to exceed the co-channel interference level, the interfering UE would need to be extremely close to the victim UE. Different geometries and ICIC mechanisms could improve the co-channel performance, thereby making ACI more visible.
3. In addition to the base station geometry, the UE geometry may also have a significant impact on the results. The UEs are dropped in the simulations uniformly in the specified simulation area, whereas in reality users would sometimes group e.g. in a meeting room. Specific simulation scenarios with closely packed UEs could reveal new ACI cases.
4. Realistic delays from the channel state measurement time, to the time when MCS is set, may not be fully implemented in all simulator frameworks, as well as full-blown control channel transmissions, error probabilities, and delays. For any dynamic TDD configuration, the interference during a measurement time slot might differ from the interference during the time slot in which the measurement result is applied, leading to incorrectly set MCS, and therefore performance degradation. This may not be fully visible in the results.
On the other hand, the RF performance parameters used in the simulation are according to RAN4 minimum requirements in the specified test points. In practice, implementations would exhibit better performance:
1. The TX leakage on the adjacent channel (ACLR) depends on the actual resource allocation, with the specified minimum requirement typically occurring only with a fully populated channel.
2. The TX leakage also depends on transmit power, typically improving when less than maximum output power is configured.
3. The RX selectivity is typically better than the minimum requirement.
Hence it may be argued that on one hand, the simulations present optimistic results, and on the other hand, the results are more pessimistic than in real deployments.
5.3.2	FR1
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[bookmark: _Toc5954378]6	Summary and recommendations
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As discussed in Annex B, for zero grid shift, RX blocking (and hence zero UL throughput) occurs at the victim base station during subframes in which a co-located aggressor BS transmits in all scenarios.
As long as the base station deployments address the potential BS-to-BS interference issues, the chances for UE-to-UE issues are relatively low in the field.
<Editors note: Further information to be added summarizing results for non-zero grid shift>

[bookmark: _Toc5954380]6.2	FR2 
As discussed in Annex B, for zero grid shift, RX blocking (and hence zero UL throughput) occurs at the victim base station during subframes in which a co-located aggressor BS transmits in all scenarios.
As long as the base station deployments address the potential BS-to-BS interference issues, the chances for UE-to-UE issues are relatively low in the field.
<Editors note: Further information to be added summarizing results for non-zero grid shift>
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