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Introduction
In RAN1 #111 meeting, potential enhancements on dynamic/flexible TDD were discussed with the following agreements:
Agreement
For gNB-to-gNB co-channel CLI measurement and/or channel measurement, at least periodic NZP CSI-RS/SSB is the baseline in RAN1 study.
· FFS: Whether SSB is CD-SSB or NCD-SSB
In the study RAN1 assumes that exchange of configuration for NZP CSI-RS /SSB can be an enabler for gNB-to-gNB CLI measurement and/or channel measurement. 
Moderator Proposal #2-1-1 [1]
For the purpose of UE-to-UE CLI mitigation, consider the following potential enhancements:
· [bookmark: _Hlk126309686]For L1/L2 UE-to-UE CLI reporting, periodic, semi-persistent, aperiodic reporting.
· FFS: Event triggered reporting.
· For L1/L2 UE-to-UE CLI measurement, periodic, semi-persistent, or aperiodic measurement resource.
Moderator Proposal #1-3-1 [5]
For spatial domain coordination, the exchange of beam related information among gNB(s) (e.g., victim gNB(s) and aggressor gNB(s)) can be an enabler for inter-gNB co-channel CLI management.
· For example 1 (from aggressor gNB to victim gNB), DL beam indication from aggressor gNB(s)
· For example 2 (from victim gNB to aggressor gNB), preferred/restricted DL beam and associated resource configuration, beam based inter-gNB co-channel CLI measurement result from victim gNB
· FFS: how to define DL beam indication
· FFS: how to define DL beam
Note: The above examples are only provided as starting point for further discussions
Moderator Proposal #1-3-2 [2]
For gNB-to-gNB co-channel CLI handling, beam level (i.e., based on measurement result per SSB resource and/or per CSI-RS resource) CLI measurement can be considered for study.
Moderator Proposal #2-5 [2]
For UE-to-UE co-channel CLI handling, study whether/how to enhance UL power control mechanism.
· Existing UL power control mechanism is baseline
In this contribution, we share our views on the inter-gNB and inter-UE CLI issues.
Discussion 
1.1 Inter-gNB CLI measurement
Besides NZP-CSI-RS and SSB, a more general resource like Rel-16 CLI-RSSI resource is also suitable for inter-gNB CLI measurement. Firstly, CLI-RSSI resource is a periodic resource, so frequent exchange of configuration information over Xn interface can be avoided. Secondly, the configuration of CLI-RSSI resource is very flexible, so all kinds of CLI measurement needs can be satisfied by reasonable configuration. 
Proposal 1: A CLI-RSSI-alike resource, i.e. defined by a starting RB/symbol and a number of RBs/symbols together with a time-domain pattern given by periodicity/offset, can be used for gNB-to-gNB CLI measurement.
Both short-term and long term inter-gNB CLI measurement can be considered. Short-term inter-gNB CLI measurement, e.g. L1-based RSRP/RSSI, is more desirable to reflect the dynamic interference. Given L1/L2 UE-to-UE CLI measurement has been agreed in RAN1, we think L1 gNB-to-gNB CLI measurement should be supported, and L1 gNB-to-gNB CLI reporting with timestamp should be exchanged over Xn interface.
Proposal 2: RAN1 targets to support L1 gNB-to-gNB CLI measurement.
·  L1-based RSRP/RSSI can be considered;
· L1 gNB-to-gNB CLI measurement reporting with timestamp is exchanged over Xn interface.
1.2 Inter-UE CLI measurement
[bookmark: _Hlk126313363][bookmark: _Hlk118367694]In R16, SRS resources and CLI-RSSI resources are configured to UE by RRC signaling for L3-based SRS-RSRP and CLI-RSSI measurement. In our opinion, L1-based SRS-RSRP and L1-based CLI-RSSI are very straightforward for inter-UE CLI measurement to reflect short-term interference. Both R16 SRS resources and CLI-RSSI resources should be reused. The L1 UE-to-UE CLI measurement reporting can be reported as a separated CSI report with the extension of R17 CSI reference resource definition to include the SRS resource and CLI-RSSI resource for UE-to-UE CLI measurement, so R15/16 CSI processing delay should be satisfied. 
Proposal 3: RAN1 targets to support L1-based SRS-RSRP and L1-based CLI-RSSI measurement for UE-to-UE CLI measurement.
· R16 configuration of SRS and CLI-RSSI resources should be reused.
Proposal 4: L1 UE-to-UE CLI measurement reporting can be a separated CSI report.
· R17 CSI reference resource definition should be extended to include the SRS resource and CLI-RSSI resource for UE-to-UE CLI measurement;
· R15/16 CSI processing delay should be satisfied.
1.3 Coordinated scheduling 
The exchange of intended TDD DL-UL configuration over Xn and F1 interfaces has been supported since R16, but the slot configuration list is limited to a 10-ms period. More flexible TDD DL-UL configuration exchange over Xn and F1 interfaces should be studied for R18 dynamic/flexible TDD, such as TDD DL-UL configuration with a periodicity longer than 10-ms.
Proposal 5: To support coordinated scheduling between gNBs, more flexible TDD DL-UL configuration exchange over Xn/F1 interfaces should be studied, e.g. TDD DL-UL configuration with periodicity longer than 10-ms.
1.4 UL power control
For one UE, the power for UL transmissions with CLI and without CLI can be very different. As mentioned above, boosting power can be used for UL transmissions with CLI, which motivates separated closed loop power control or separated configuration of open loop power control for UL transmissions with CLI and without CLI. Comparing to separate closed loop power control, separate configurations of open loop power control for UL transmissions with CLI and without CLI is preferred because it does not require interaction between UL transmissions with CLI and without CLI. In R15, open loop power control parameter is configured separately between configured grant and dynamic grant. In R16 URLLC, two values of P0 can be dynamically indicated to UE for PUSCH transmissions. Existing power control mechanism is flexible enough to allow separated handling of transmission power for UL transmissions with CLI and without CLI.
Proposal 6: Existing power control mechanism with separate open loop power control parameter (e.g. P0) can be reused for UL transmissions with CLI and without CLI.

Conclusions
In this contribution, we discuss inter-gNB and inter-UE CLI issues for dynamic/flexible TDD with the following proposals:
Proposal 1: A CLI-RSSI-alike resource, i.e. defined by a starting RB/symbol and a number of RBs/symbols together with a time-domain pattern given by periodicity/offset, can be used for gNB-to-gNB CLI measurement.
Proposal 2: RAN1 targets to support L1 gNB-to-gNB CLI measurement.
·  L1-based RSRP/RSSI can be considered;
· L1 gNB-to-gNB CLI measurement reporting with timestamp is exchanged over Xn interface.
Proposal 3: RAN1 targets to support L1-based SRS-RSRP and L1-based CLI-RSSI measurement for UE-to-UE CLI measurement.
· R16 configuration of SRS and CLI-RSSI resources should be reused.
Proposal 4: L1 UE-to-UE CLI measurement reporting can be a separated CSI report.
· R17 CSI reference resource definition should be extended to include the SRS resource and CLI-RSSI resource for UE-to-UE CLI measurement;
· R15/16 CSI processing delay should be satisfied.
Proposal 5: To support coordinated scheduling between gNBs, more flexible TDD DL-UL configuration exchange over Xn/F1 interfaces should be studied, e.g. TDD DL-UL configuration with periodicity longer than 10-ms.
[bookmark: _GoBack]Proposal 6: Existing power control mechanism with separate open loop power control parameter (e.g. P0) can be reused for UL transmissions with CLI and without CLI.
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