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1 Introduction
At the RAN1 #87 meeting, it was agreed that [1] 

· At least following schemes are identified to be further studied aiming to mitigate cross-link interference with and without the assumption on inter-cell coordination:
· Advanced receiver for interference cancellation/suppression 
· RS design (e.g. symmetric RS) and timing alignment between DL and UL 

· Sensing/measurement scheme (e.g. LBT-like, OTA measurement if any, etc.)
· Power control and coordinated schemes (e.g. coordinated beamforming/scheduling, OTA signalling if any, etc.)
· Link adaptation
· Strive for common cross-link interference mitigation schemes for both paired and unpaired spectrum.

· For further study of measurements of cross link interference (CLI), aim for (if possible) reusing a physical reference signal used for other purposes 
· The need to enable CLI measurement should be taken into account when designing the RS which is also to be used for CLI measurement
· Study metric(s) to be used for CLI measurement, e.g., RSRP
· Physical reference signal used for CLI measurement aim for the same type for DL & UL (e.g. DM-RS type, CSI-RS type, etc.)

· To support CLI measurement, RS of a UE or a TRP aim to be received by another UE or another TRP 

In this contribution, based on the interference management scheme options, we present a framework for interference management and discuss the potential impact on system design and specification.  
2 Discussion
The interference management schemes can be a joint application of large-scale resource/transmission adaption and instantaneous link adaption. Advanced receiver can be applied on top to further enhance performance. Measurement and measurement reporting provide tool that enables large-scale resource/transmission adaption and instantaneous link adaption. Figure 1 illustrates the interference management framework. 
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Figure 1 illustration on the interference management framework
Large-scale resource/transmission adaption can be based on interference profile obtained from measurement across multiple slots or frames. The resource to be adapted with could include time, frequency, beam, transmission power, etc. For example, if one cell continuously observes strong interference over some RBs in certain beam direction, the cell can use choose a different set of RBs in the beam direction in the subsequent slots transmission. Large-scale resource/transmission adaption can be done with and without inter-cell cooperation. Without cooperation, the resource/transmission adaption would mainly rely on cell’s self-learning and prediction based on the measurement from the previous slots. With cooperation, the resource/transmission adaption can be based on collective information among cells. One caution on cooperation based scheme is that when there is adjacent channel interference among PLMNs, the cooperation based schemes may not work. To enable cooperation, X2 or OTA signaling could need to be defined. Otherwise, large-scale resource adaption is expected to be done mostly by implementation with low spec impact given that needed channel and interference (including cross-link interference) information can be obtained in conjunction with NR DL and UL measurement.
Link adaption targets at adapting the transmission rate, power and resource in a timely manner (e.g., per every scheduling interval such as a slot). As compared to large-scale resource/transmission adaption, which would mainly target at proactively avoid interference and is normally conservative and may cause inefficient usage of the transmission resources, link adaption can adjust transmission based on instantaneous channel and interference condition and could therefore more spectral and power efficient. Link adaption requires timely and accurate channel and interference measurement and reporting. To this end, the measurement RS, the measurement RS transmission resource and timing, and the measurement reporting timing need to be designed to capture the cross-link interference that is going to be experienced by the corresponding data. In our previous contributions [3] and [4], requirements on enabling link adaption in duplexing flexibility considering cross-link interference measurement have be discussed. Specifically, it was proposed that (and illustrated in Figure 2)
1) Interference measurement is conducted after resource scheduling for the corresponding traffic data transmission.  

2) Reference signals for interference measurement are transmitted within the same resource blocks assigned for the corresponding traffic data.
3) Reference signals for interference measurement for a data transmission instance is preferable to be transmitted at the same time instance across cells, i.e., RS transmission time-aligned between DL and UL 
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Figure 2 Illustration on interference measurement
In our companion contributions [6], [7], the SINR measurement accuracy of the proposed interference measurement scheme is evaluated and the throughput gains in indoor hotspot scenario and in dense urban scenario are demonstrated.   
These requirement would have spec impact in terms of RS design, subframe structure, DL and UL control channel design, and L1 procedure. A subframe structure design example that fulfills the requirements has been illustrated in our previous contributions [5].  
Advance receiver, which is expected to be a common feature for NR (not limited to dynamic TDD), can be implemented together with the other schemes to further enhance performance especially when the interference signal strength is tantamount to that of the desired signal. 
Proposal 1: Interference management for dynamic TDD shall be a joint application of large-scale resource/transmission adaption and instantaneous link adaption
Proposal 2: NR spec shall define the RS and the corresponding transmission mechanism that enables cross-link interference measurement 
3 Conclusion 

In this contribution, we presented our views on interference management framework for NR dynamic TDD. Based on the discussion we draw the following proposals:
Proposal 1: Interference management for dynamic TDD shall be a joint application of large-scale resource/transmission adaption and instantaneous link adaption

Proposal 2: NR spec shall define the RS and the corresponding transmission mechanism that enables cross-link interference measurement 
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