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Introduction
In this contribution, we discuss the possible solutions related to potential enhancements on dynamic/flexible TDD.
Inter-gNB CLI handling
	Agreement
For gNB-to-gNB co-channel CLI measurement, the potential benefit of uplink resources muting can be studied further.
Note: Proponents of uplink resource muting are encouraged to provide evaluation result for comparison of performance between two cases when uplink resource muting based gNB-gNB CLI handling schemes including both UE transparent and non-UE transparent schemes is applied or not.



To alleviate inter-channel/RS interference issue, muting scheme is an effective scheme which has already been executed for PRS transmission. Similarly, for handling inter-gNB CLI issue, muting scheme can also be considered for uplink resources. Specifically, pseudo-sequence based muting scheme can be considered. Besides, the channels/RS that can be applied muting operation can be further discussed.
Proposal 1：Support to use pseudo-sequence based muting scheme for uplink resource. 

	Agreement
For gNB-to-gNB co-channel CLI measurement, consider as baseline reusing existing DL channel(s)/signal(s)/measurement_resource(s)
· For example, SSB, NZP/ZP-CSI-RS, DMRS for PDCCH/PDSCH, CSI-IM, RSSI measurement resource, etc.
· FFS: Which type of DL channel(s)/signal(s) can be used for gNB-to-gNB co-channel CLI measurement
· FFS: How resources are used/configured


The prerequisite for inter-gNB interference suppression mechanism is accurate interference measurement. Suitable RS design and timing alignment between wanted signal and interference makes the measurement more accurate. Regarding inter-gNB CLI measurement, it is not necessary to introduce new RS considering the existence of diverse types of NR-RS. Specifically, we can use SSB/NZP CSI-RS to measure gNB-gNB CLI. Besides, information exchange between gNBs by some enhanced schemes, e.g., OTA signaling, should also be considered in NR specification. 
Proposal 2: SSB and NZP CSI-RS can be considered for CLI measurement among gNBs.

	Agreement
For details of spatial domain coordination method for gNB-to-gNB co-channel CLI handling, at least followings can be studied. 
· Recommended/restricted Beams between gNBs
· Beam nulling between gNBs
· Beam pairing between gNBs
Other schemes are not precluded


Basically, we are fine to allow beam coordination among gNB, e.g., preferred/non-preferred beams. However, the corresponding time domain granularity should be carefully specified. Since for a specific gNB, its preferred/ non-preferred beams may vary from time to time. Further, the mechanism of updating such kind of beams needs further discussion.
Proposal 3: Information concerning preferred/non-preferred beams can be shared among gNBs.

Inter-UE CLI handling
	Agreement
For UE-to-UE co-channel CLI handling, study L1/L2 based UE-to-UE CLI measurement and reporting
· Note: Accounting for UE processing/reporting delay – companies to share their assumptions
· Note: Proponents are encouraged to provide the mechanism of L1/L2 based CLI measurement and reporting, and to provide the benefits of L1/L2 based CLI measurement and reporting compared with existing L3 CLI/CSI measurement and report with evaluation result
· Note: Accounting for information exchange delay between gNBs (if applicable)
Agreement
For UE-to-UE co-channel CLI measurement, consider as baseline reusing existing channel(s)/signal(s)/measurement_resource(s)
· For example, SRS resources defined in Rel-16 for SRS-RSRP measurement, CLI-RSSI resources defined in Rel-16 for CLI-RSSI measurement
FFS potential enhancements


UE-to-UE CLI measurement can be enhanced based on the outcome of discussion in Rel-16. For UE-UE CLI measurement, legacy CLI report is via high layer signaling which has serious issue on latency. L1 based short term CLI measurement and reporting can be considered to adapt to the dynamic change in TDD configuration.
UE-UE CLI measurement based on SRS was standardized in Rel-16 but no information exchange about the CLI measurement resource was included. Pre-configuration of measurement resource can be done among gNBs because the UE-UE CLI measurement and report is semi-static and periodical in Rel-16. To support more dynamic CLI measurement, certain assistance information such as measurement resource, beam information, needs to be exchanged among gNBs. Besides, with those information, some enhancement to improve the accuracy of CLI measurement result can be done. Also, to enable spatial domain coordination, beam information, e.g. prefer/non-prefer beam, prefer/non-prefer beam pairs exchange is essential. 
Proposal 4: Layer-1 CLI report should be supported for UE-UE CLI management.
Proposal 5: CLI measurement resource configuration and beam information should be exchanged among gNBs.
[bookmark: _GoBack]As shown in Figure 1, UE2 transmits signal for CLI measurement while UE1 receives the downlink signal from gNB1. The uplink transmission of UE2 will interfere with the downlink reception of UE1 when different slot configurations are configured in the two neighbour cells.
Assuming that the downlink transmission of gNB1 and the uplink reception of gNB2 are aligned at T0, and T-1 represent the UL timing at UE2. UE1 receives the downlink signal transmitted by gNB1 at T1, while SRS reception timing at UE1 earlier than T1. When UE1 and UE2 are far away from gNB and close to each other, it cannot be guaranteed that the SRS fall within the window that the UE1 normally receives downlink signals, and UE-to-UE CLI measurement cannot be performed accurately.The time offset between the reception of the reference signal and the normal downlink reception will beyond the range of the cyclic prefix. Moreover, UE1 cannot accurately derive the reception timing of the reference signal. Therefore, the TA of UE2 needs to be adjusted so that UE1 can measure the CLI while receiving downlink signal at the same time. Otherwise, UE1 cannot properly estimate the interference caused by UE2's uplink transmission.
[image: ]
Figure 1 Unaligned timing between DL and SRS reception
Observation 1: The UE-to-UE CLI measurement cannot be performed accurately because of the timing issue of measurement RS.
Proposal 6: In UE-UE CLI measurement, the TA adjustment of aggressor UE should be studied.

Conclusion
In this contribution, we discussed the CLI in scenarios for dynamic/flexible TDD enhancement in macro & indoor scenarios and possible CLI handling solutions. The observations and proposals are given below:
Observation 1: The UE-to-UE CLI measurement cannot be performed accurately because of the timing issue of measurement RS.
Proposal 1：Support to use pseudo-sequence based muting scheme for uplink resource. 
Proposal 2: SSB and NZP CSI-RS can be considered for CLI measurement among gNBs.
Proposal 3: Information concerning preferred/non-preferred beams can be shared among gNBs.
Proposal 4: Layer-1 CLI report should be supported for UE-UE CLI management.
Proposal 5: CLI measurement resource configuration and beam information should be exchanged among gNBs.
Proposal 6: In UE-UE CLI measurement, the TA adjustment of aggressor UE should be studied.
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