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1 Introduction

In NR, dynamic allocation of resources for DL or UL based on traffic conditions for TDD operation is being studied. Dynamically or semi-statically configured TDD direction provides network flexibility to choose direction (i.e. DL and UL) based on traffic that gNB experiencing at give point of time provide an improvement in latency and user-perceived throughput. Important challenge in this scheme is to manage cross link interference that gNB may suffer in case of dynamic or semi statically changing the direction  of transmission. CLI will be between TRP-to-TRP or UE-to-UE.  TRP-to-TRP will be more prominent in dense urban scenario where TRPs will be closely spaced and operating with high power which are most of the time at line of sight. Whereas,  UE-to-UE CLI will occur in case of indoor deployment where TRP power will be comparable with UE power. Without techniques to mitigate such cross-link interference, the system performance could be severely degraded in flexible duplexing scenario. 

The following agreement has been reached in RAN1 #89 meeting and RAN1 NR-AH#2  meeting 
Agreements:
· Companies are encouraged to provide more details on and to further evaluate enablers for CLI management using an existing RS covering UE-to-UE interference 
· Details for the enablers, including:
· detailed configurations (RS time/frequency positions, periodicity, # of ports, bandwidth, etc.)
· detailed reporting 
· performance metrics
· long-term and/or short-term
· timing offset considerations
· overhead
· whether or not to identify the aggressor(s)
· whether or not to use the same framework as in MIMO (if so, how)
· Aim to make a decision whether or not to support CLI management using an existing RS covering UE-to-UE interference in the next RAN1 meeting and if so, the details
· Companies are encouraged to provide more details on and to further evaluate enablers for CLI management using an existing RS covering TRP-to-TRP interference 

Conclusion:
· Study further whether or not at least the following information is provided among gNBs via backhaul signaling: 
· Configurations of reference signal for CLI management, which is transmitted from gNBs
· FFS Details
· Also the connection with TRP-to-TRP measurement

Agreements:
· For CLI management, support UE-to-UE interference measurement and reporting without the introduction of new RS(s)

Agreements:
· For UE-to-UE interference, support CLI measurement metrics which include at least one of
· RSRP for the purpose of CLI
· FFS the definition (e.g., based on SRS, DM-RS, etc.) and the corresponding reporting
· RSSI for the purpose of CLI
· FFS the definition (e.g., resources for the measurement) and the corresponding reporting
· For UE-to-UE interference, FFS additionally support CQI/CSI as the CLI measurement metrics and 	if so, its definition/reporting



2 Measurement resources for CLI
Frame work for CLI measurement should support the long term and short term CLI measurement based of the severity of CLI.  In both cases, the configuration of CLI measurement resources needs to be shared to victim UEs/ TRPs.
In case of UE-to-UE CLI measurement, either SRS or UL-DMRS resources can be configured to measure CLI. In case of SRS, it can be precoded same or differently than that of data for different UEs associated with a TRP . Hence, measurement over these SRS resources may not give the desired knowledge of the interference from aggressor UEs.  Whereas UL-DMRS has the advantage that it will be transmitted in scheduled bandwidth therefore it will provide the exact channel knowledge of aggressor interference. So it is advantageous to configure UL-DMRS for CLI measurement. 
Proposal 1: UL-DMRS to be used as measurement resources for UE-to-UE CLI.
Similarly in case of TRP-to-TRP CLI measurement, CSI-RS or DL-DMRS resources can be configured as CLI measurement resources. This information can be shared between TRPs over backhaul. Victim TRP can measure RSRP or RSSI over these resources to detect interference. Victim TRP should reserve these resources for measurement in UL and it should signal these resources to respective UEs where these UEs should mute UL transmission. 
Proposal 2: For TRP-to-TRP CLI measurement, CSI-RS and/or DL-DMRS should be used as CLI measurement resource.
Proposal 3: TRP should signal about the interference measurement resources to its UEs.


3 UE-to-UE cross link interference measurement
In last meeting it has been agreed to have CLI measurement in terms of either RSRP or RSSI. For RSRP measurement it is needed that the RS information of aggressor to be conveyed with UE by its TRP. This involves backhauling delay and signalling overhead which may result in degrading the performance of CLI measurement. Moreover TA mismatch between UEs may lead to further performance degradation of CLI estimation. In such case, it is sufficient to measure the energy of interference received from aggressor based on RSSI measurement. This can be used for notifying the CLI interference level to TRP and TRP can take corrective measure for such victim UEs. So we propose to have RSSI measurement for UE-to-UE CLI measurement.

Proposal 4: Support RSSI for UE-to-UE CLI measurement.

4 TRP-to-TRP cross link interference measurement

In RAN1 #89 meeting, it is been concluded to study further about sharing RS information over backhaul.  RS information sharing will be helpful for CLI measurement. In case of TRP-to-TRP, position of TRPs remain the same so the timing misalignment is not a issue for the TRPs. Moreover, if we can share RS information over backhaul, TRP can monitor the CLI RS for RSRP measurement. This will help the victim TRP to determine the aggressor TRP identity and can convey this to the aggressor for corrective measures. 

Proposal 5: Both RSSI and RSRP should be supported for TRP-to-TRP CLI measurement.


5 [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Conclusion
In this contribution, we made the following proposals and observation on cross-link interference management. 

Proposal 1: UL-DMRS to be used as measurement resources for UE-to-UE CLI.

Proposal 2: For TRP-to-TRP CLI measurement, CSI-RS and/or DL-DMRS should be used as CLI measurement resource.

Proposal 3: TRP should signal about the interference measurement resources to its UEs.

        Proposal 4: Support RSSI for UE-to-UE CLI measurement. 

        Proposal 5: Both RSSI and RSRP should be supported for TRP-to-TRP CLI measurement. 
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