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Introduction
Several agreements have been achieved in RAN1#109 e-meeting [1] as follows. We discuss candidate technical solutions for SBFD.
	Agreement
· For discussion in AI 9.3.3, consider the deployment scenarios for dynamic/flexible TDD which are agreed for evaluation purpose under AI 9.3.1 in RAN1#109-e.
· Under AI 9.3.3., no more discussion about the deployment scenario for potential enhancement on dynamic/flexible TDD 

Agreement
At least, following interference scenarios can be considered for study of dynamic/flexible TDD:
· gNB-to-gNB inter-cell co-channel interference
· UE-to-UE inter-cell co-channel interference

Agreement
For study of potential enhancement to dynamic/flexible TDD and/or SBFD, followings are considered as candidates of potential enhancement method of gNB-to-gNB CLI handling, where further prioritization/down-scoping of candidate schemes for study can be done in the future meetings:
· gNB-to-gNB CLI measurement and reporting
· Coordinated scheduling 
· Spatial domain enhancements
· Advanced receiver 
· UE and gNB transmission and reception timing 
· Power control based solution
· Potential enhancements to Rel-16 RIM
· Sensing based mechanism
· Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified
· Note: Any other scheme(s) for inter-gNB CLI handling is/are not precluded.
· Note: For potential enhancements to dynamic/flexible TDD and/or SBFD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion.
· Note: Potential enhancements specific for SBFD will be discussed in 9.3.2

Agreement
For study of potential enhancement to dynamic/flexible TDD and/or SBFD, followings are considered as candidates of potential enhancement method of UE-to-UE CLI handling, where further prioritization/down-scoping of candidate schemes for study can be done in the future meetings:
· Potential enhancements to UE-to-UE CLI measurement/reporting
· Coordinated scheduling
· Spatial domain enhancements, 
· Advanced Receiver 
· UE and gNB transmission and reception timing 
· Power control based solution
· Sensing based mechanism
· Note: Whether or not a particular scheme requires OTA or backhaul information exchange should be identified
· Note: Any other scheme(s) for UE-to-UE CLI handling is/are not precluded.
· Note: For potential enhancements to dynamic/flexible TDD and/or SBFD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion.
· Note: Potential enhancement specific for SBFD will be discussed in 9.3.2

Conclusion
The following self-interference scenario and inter-subband CLI scenarios are not considered under AI 9.3.3 (Potential enhancements on dynamic/flexible TDD).
· gNB self-interference
· UE-to-UE intra-cell co-channel inter-subband CLI
· UE-to-UE inter-cell co-channel inter-subband CLI
· gNB-to-gNB inter-cell co-channel inter-subband CLI





Work scope
At the last meeting, it was clarified that inter-cell co-channel interference would be within the scope of this AI, and inter-subband CLI would be outside of the scope of this AI. On the other hand, whether to treat inter-cell co-channel intra-subband CLI in this AI or not has been agreed. 
Inter-cell co-channel intra-subband CLI occurs when the serving cell is configured with both SBFD and dynamic TDD. Further, the interference characteristics could be same as the inter-cell co-channel CLI. Therefore, we propose the following:
Proposal 1: Inter-cell co-channel intra-subband CLI is considered in AI9.3.3.
Potential enhancement
1.1. Inter-cell gNB-to-gNB CLI
Coordinated scheduling, power control, and spatial domain enhancements are relying on CLI measurement and reporting. CLI-RS could be reused for measurement resource and detailed reporting procedure would be up to RAN3. For example, aggressor gNB configures CSI-RSs with respective TCI states, and notify those configurations to victim gNBs. The victim gNBs measures CSI-RSs and reports results to the aggressor gNB. 
Proposal 2: For CLI measurement and reporting for gNB-to-gNB CLI mitigation, existing CSI-RS configuration can be considered as a starting point.
For advanced receiver (we assume MMSE-IRC), more accurate interference measurement would be required. For example, different precoding assigned for downlink signals transmitted at the aggressor gNB would produce different assumption for IRC receiver. For IRC receiver, a new reference signal dedicated to covariance matrix measurement should be considered. 
For example, the new reference signal can be multiplexed with DL DMRS for the PDSCH on the unused DMRS port at the aggressor gNB. In another example, the new reference signal can be multiplexed and rate-matched around the rate-matching resource specified in Rel-15.
Proposal 3: For advanced receiver, new reference signal can be considered for gNB-to-gNB CLI mitigation.
Sensing at the aggressor gNB can also be considered. For example, the aggressor gNB measures signals right before transmission, and if the gNB detected strong signals (e.g., signals with power larger than certain threshold), the gNB stops transmission. 
For sensing based solution, sensing slot configuration, sensing timing configuration, and metric for decision on starting transmission (e.g., power level threshold) could be considered.
Proposal 4: For sensing based solution, sensing slot configuration, sensing timing configuration, and metric for decision on starting transmission can be further considered.
1.2. Inter-cell UE-to-UE CLI
For inter-cell UE-to-UE CLI measurement and reporting, Rel-16 CLI measurement procedure could be reused as much as possible. On the other hand, due to the L3 filtering before reporting, instantaneous CLI report is not possible. This time domain restriction makes it useless in dynamic TDD scenario. Therefore, it is proposed to consider L1-based CLI reporting mechanism like CSI reporting.
Proposal 5: Consider L1-based CLI reporting mechanism like CSI reporting for UE-to-UE CLI mitigation.
Advanced receiver can be also considered as well as for gNB-to-gNB CLI. For IRC receiver, a new reference signal dedicated to covariance matrix measurement should be considered.
Proposal 6: For advanced receiver, new reference signal can be considered for UE-to-UE CLI mitigation.
Sensing based solution can be also considered for UE-to-UE CLI mitigation. For sensing based solution, sensing slot configuration, sensing timing configuration, and metric for decision on starting transmission (e.g., power level threshold) could be considered.
Conclusion
In this contribution, we have the following proposals:
Proposal 1: Inter-cell co-channel intra-subband CLI is considered in AI9.3.3.
Proposal 2: For CLI measurement and reporting for gNB-to-gNB CLI mitigation, existing CSI-RS configuration can be considered as a starting point.
Proposal 3: For advanced receiver, new reference signal can be considered for gNB-to-gNB CLI mitigation.
Proposal 4: For sensing based solution, sensing slot configuration, sensing timing configuration, and metric for decision on starting transmission can be further considered.
Proposal 5: Consider L1-based CLI reporting mechanism like CSI reporting for UE-to-UE CLI mitigation.
Proposal 6: For advanced receiver, new reference signal can be considered for UE-to-UE CLI mitigation.
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