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1. [bookmark: _Ref521334010]Introduction
In the RAN#95-e meeting, WID on Evolution of NR Duplex Operation was discussed and defined as below [1].
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
[bookmark: _GoBack]Guideline for future meetings
· Note: AI 9.3.3 handles the potential inter-gNB and inter-UE CLI handling schemes that are specific for dynamic TDD and schemes that are common for both SBFD and dynamic/flexible TDD.
· Note: AI 9.3.2 handles the potential inter-gNB and inter-UE CLI handling schemes that are specific for SBFD.
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
Agreement
For performance evaluation and comparison between baseline legacy TDD operation and SBFD operation under SBFD Deployment Case 1 (Non-coexistence case with single SBFD subband configuration), consider the following alternatives:
· Alt 2 (No SBFD DL subband in the slots/symbols that correspond to UL slots/symbols in legacy TDD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
· SBFD: Frame structure#2 (XXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about [20%] of the channel bandwidth.
· Alt 4 (strive for the same UL/DL resource ratio between Legacy TDD and SBFD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
· SBFD: Frame structure#3 (XXXXX), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about [20%] of the channel bandwidth.
· Alt 1 (No SBFD DL subband in the slots/symbols that correspond to UL slots/symbols in legacy TDD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDDSU}, where S=[12D:2G:0U]
· SBFD: Frame structure#1 (DXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about [20%] of the channel bandwidth.
· Alt 3 (strive for the same UL/DL resource ratio between Legacy TDD and SBFD): 
· Legacy TDD: Static TDD UL/DL configuration with {DDSUU}, where S=[12D:2G:0U]
· SBFD: Frame structure#2 (XXXXU), where X denotes a SBFD slot. In time domain, SBFD UL subband spans all the symbols in a SBFD slot. In frequency domain, SBFD UL subband is about [20%] of the channel bandwidth.
FFS: whether dynamic TDD can optionally be used for legacy TDD for comparison.

In this contribution, we further provide our considerations on potential enhancement on dynamic/flexible TDD.
2. gNB-to-gNB CLI measurement and reporting
In RAN1 109-e meeting, the gNB-to-gNB inter-cell co-channel interference and UE-to-UE inter-cell co-channel interference are considered as the interference scenarios for study of dynamic/flexible TDD, and gNB-to-gNB CLI measurement and reporting is considered as the potential enhancement scheme for the dynamic/flexible TDD. This section discusses our considerations on the gNB-to-gNB CLI measurement and reporting.
  We consider the potential deployment scenarios: one urban macro cell with DL dominant frame structure (DDDSU) and one indoor small cell with UL dominant frame structure (DSUUU) as shown in Figure 1.
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[bookmark: _Ref111107635]Figure 1. The deployment scenario of the flexible TDD
2.1. CLI measurement
As shown in  Figure 1, in slot 2, the DL transmission to UE0 in the Macro gNB (aggressor) will interfere the UL reception from UE1 in small cell gNB(victim). For mitigating the CLI, the victim gNB should firstly measure the interference from the aggressor. 
The existing CSI-RS for interference measurement (CSI-IM) can be reused for the CLI measurement in the aggressor gNB as a start point. Firstly, the CSI-IM should be configured in the aggressor gNB, then, the configurations of the CSI-IM should be informed to the victim gNB by the Xn interface. Finally, the victim gNB measures the CLI from the aggressor. To be specific, for the CSI-IM, there is no transmission in the resource element of the CSI-IM. Since there is only UL transmission from the UE1 in the CSI-IM REs. From the victim gNB side, the victim gNB can compare the received power of the CSI-IM REs with the other REs, then obtain the CLI from the aggressor gNB. For successful measure the CLI, the CSI-IM should be configured in the slot where the two gNB have the opposite directions. The frame structure configurations are exchanged between different cells.
  In case of several aggressor gNBs, the CSI-IM configurations should be different, in other words, the resource location of the CSI-IM should be different, so the aggressor can calculate the CLI from different aggressor gNBs. To achieve this, the CSI-IM configuration information should be exchanged between different aggressor gNBs and victim gNB, for instance, by Xn interface. When the aggressor gNB starts the reception, and the victim gNB starts the transmission in the same slots, then the aggressor becomes victim, and victim becomes aggressor. In this case, the CSI-IM should be configured in the aggressor DL slot. In order to identify the CSI-IM from different aggressors, the physical cell ID together with the CSI-IM ID can be used. For the time behaver of the CSI-IM, it can be semi-persistent or period.
Proposal 1: The existing CSI-RS for interference measurement (CSI-IM) can be reused for the CLI measurement in the aggressor gNBs as a start point.
2.2. CLI reporting
After the measurement of the CLI, the CLI information should be reported to the aggressor gNB from the victim gNB. The reporting CLI information include the CLI Received Signal Strength Indicator (CLI-RSSI) or reference signal received power (RSRP) is any, which can include both the long-term statistic results and the instance result. Alternatively, the long term statistic results can be calculated by the aggressor gNBs for reducing the payload of the reporting data, which can save the backhaul bandwidth of the Xn interface. 
In the dynamic/flexible TDD, one cell is the aggressor gNB in one slot, but becomes victim gNB in another slots. In order to identify the CLI report, the CLI information reporting should include the physical cell ID and the corresponding CSI-IM ID, then report this CLI information to the correct cells.
For the intra-operator, the CLI measurement and CLI information reporting is feasible. While for the inter-operator, this information exchanges become infeasible because the operators may not want to share the network configuration or the network real-time information with other operators. 
Proposal 2: The CLI information including CLI-RSSI or RSRP (if any) can be exchanged between the aggressor gNB and victim gNB. The physical cell ID can be used to identify such information.
3. Power control
The aggressor gNB can use several techniques based on the CLI reporting from victim gNBs in order to decrease the interference to the victim gNBs. The DL power control is one of the candidate solution. By using the power control, the aggressor gNB can reduce the power of the DL transmission according to the CLI measurement results. A power control offset can be introduced, for example, the value can be in the range of [0,-N] dB with a step size of 1dB, N should be evaluated to a feasible value which make sure the guaranteed performance for serving UE. A mapping table between the CLI measurement results and the power control offset can be introduced for power control. This power offset can apply to all downlink channels. However, the power reduction of the common channels, for instance, SSB or PDCCH on CORESET0 will impact the coverage and decrease the overall performance of the whole cell. Therefore, the power offset can only apply to parts channels, such as PDSCH only. 
Proposal 3: The power control can be used for mitigate the gNB-gNB CLI, a mapping table between the CLI measurement results and the power control offset can be introduced for the power control in the aggressor gNB.
4. Conclusion
In this contribution, we discuss about potential enhancements on dynamic/flexible TDD with the following proposal.
Proposal 1: The existing CSI-RS for interference measurement (CSI-IM) can be reused for the CLI measurement in the aggressor gNBs as a start point.
Proposal 2: The CLI information including CLI-RSSI or RSRP (if any) can be exchanged between the aggressor gNB and victim gNB. The physical cell ID can be used to identify such information.
Proposal 3: The power control can be used for mitigate the gNB-gNB CLI, a mapping table between the CLI measurement results and the power control offset can be introduced for the power control in the aggressor gNB.
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