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1. Introduction
In commercial TD-LTE network, it is observed that IoT in the gNBs severely deteriorate intermittently. This impacts the network coverage and the success rate of the connection to the network. One main reason for such deterioration is due to the interference caused at a gNB by the tropospheric bending/ducting of the radio waves from very far away gNBs. To avoid such remote interference, it is necessary to study mechanisms for identifying the length of the guard period (GP) to be configured and the feasibility of using gNB coordination to address the issue. 
In RAN Meeting #80, new study proposal is accepted  and recorded in [1]. The objective of the study is as follows, 
Objectives for studying possible mechanisms for mitigating the impact of remote base station interference in unpaired spectrum focusing on synchronized macro cells with semi-static DL/UL configuration in co-channel include:
A. Study mechanisms for improving network robustness and addressing strong remote base station interference, including potential UE side’s enhancement [RAN1]
B. Study mechanisms for identifying which gNB(s)generate strong remote interference, including the following aspects:
i. Potential Reference signal design for gNB to identify that it creates strong inter-gNB interference to some victim gNB[RAN1]
1. Existing reference signals are starting points of discussion.
ii. Mechanism for gNB to start and terminate the transmission/detection of the reference signal(s) [RAN1, RAN3]
C. Study the potential additional coordination among gNBs for mitigating remote interference [RAN3] 

Also, in the same meeting, a new WID on Cross Link Interference (CLI) handling and Remote Interference Management (RIM) for NR [3] was agreed. The objective of WID is as follows,

The detailed objectives for cross-link interference mitigation to support flexible resource adaptation for unpaired NR cells are: 
· Specify cross-link interference measurements at a UE (e.g., CLI-RSSI and/or CLI-RSRP) [RAN1, RAN4] 
· Identify when cross-link interference mitigation techniques based on such measurement(s) provide benefits with practical RF performance [RAN4]
· Specify network coordination mechanism(s) including at least exchange of intended DL/UL configuration [RAN1, RAN3]
· Perform coexistence study to identify conditions of coexistence among different operators in adjacent channels [RAN4]
· Target no or very minimal impact on RF requirement

Note: The objectives for remote-interference management will be updated once study on RIM is completed. 
Note: Measurement and coordination mechanisms can be applicable to IAB nodes. 

2.  Study on remote interference modeling

Tropospheric bending happens in specific environmental conditions. This will vary from place to place and depend on weather conditions. For network to decide when to measure the  remote interference, study should derive some metrics based on remote interference modeling. Modeling will provide characteristics to be monitored to initiate/terminate RIM. This avoids unnecessary wastage of resources. Moreover whether the reciprocity assumption holds true in remote interference should be studied. 

[bookmark: __DdeLink__1386_2045488000]Proposal 1: Study on remote interference modeling should be carried out for better understanding of remote interference and designing a robust solution. 

3. Identification of the strongest gNB interferer

	The victim gNBs need to use the reference signal (RS) transmitted by the remote gNBs to identify the  interference caused by them. This reference signal can be a new RS, an existing reference signal or SSB.
	The victim gNB should be provided with the aggressor gNBs’ RS configuration, and the existing CSI-RS offers more flexibility for configuration. However, when SSBs are used, due to its fixed time-frequency resource avoids signaling over-head for providing the configuration in the case of RS. 
	The gNBs may not be able to obtain the knowledge of the propagation delay due to tropospheric bending/ducting. As the remote interference happens between gNBs that are very far apart (more than 100 km), the propagation delay will exceed the CP duration. Therefore, coherent detection may not be possible. For e.g, if the distance between two gNBs is 200 km then the propagation delay will be approx. 667 µs, which corresponds to 10 symbol duration for a 15kHz numerology. Hence, it will be difficult to find the boundaries of the received RS at the gNB. This factor should be considered while designing/deciding the RS. Also, the feasibility of non coherent reception of existing RS or with modifications or a new RS at victim gNB needs to be studied. 

Proposal 2: Reference signal design should consider the unknown propagation delays between gNBs. The feasibility of using existing RS or with modifications or a new RS for identifying the interference due to remote gNBs should be studied. 



4. Joint design for flexible duplexing and remote interference

In [2], it is agreed to consider the remote interference management (RIM) study outcome in CLI measurement work item. The CLI due to gNB-gNB interference in flexible duplexing is different from the remote interference in terms of channel characteristics such as propagation delay and large scale parameters. It is better to specify a common design in both cases to reduce overhead. For eg., same measurement configuration can be defined for RIM and CLI. Both may require non-coherent reception of RS. Therefore, the study on RIM should consider the CLI mitigation in flexible duplexing as well.  

Proposal 3: RIM study should strive for joint design of gNB-gNB interference detection in flexible duplexing and RIM.

5. Conclusion

In this contribution, the following proposals are made.
Proposal 1: Study on remote interference modeling should be carried out for better understanding of  remote interference and designing a robust solution. 
Proposal 2: Reference signal design should consider the unknown propagation delays between gNBs. The feasibility of using existing RS or with modifications or a new RS for identifying the interference due to remote gNBs should be studied. 
Proposal 3: RIM study should strive for joint design of gNB-gNB interference detection in flexible duplexing and RIM.
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