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Discussion and Decision
1
Introduction
In the outcome of NR study item [1] sensing/measurement schemes (e.g. LBT-like schemes) are identified to be further studied when aiming to mitigate cross-link interference with and without the assumption on inter-cell coordination. In this contribution, we consider interference aware operation as a way to coordinate flexible TDD to avoid excessive cross-link interference. 
The cross-link interference problem that we consider in this contribution is UL(DL interference, which is created by UL transmitter in the close proximity of the UE receiving DL signal in the neighboring cell. The exemplary interference scenario is shown in Figure 1. 
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Figure 1. An example of considered interference scenarios.
2
Discussion
The NR should support different interference mitigation schemes depending on the backhaul capacities between cells. With high capacity backhaul DL-to-UL interference can be controlled by gNB and effectively mitigated by using advanced receiver [2] whereas LBT is not seen effective to combat DL-to-UL interference because it will significantly degrade DL performance [3]. In order to deal with UL-to- DL interference in the case of limited capacity backhaul, NR should support sensing at the UE end to detect neighbouring cell DL transmissions and to avoid or minimize UL-to-DL interference and to allow UE to adapt to such interference [4]. In order to guarantee robust operation against cross-link interference, NR should support coordinated slot usage between cells:

·  Predefined slots (DL only slots) always operate in DL mode and the gNBs don’t need to apply channel sensing or LBT before transmission. A gNB may allocate DL only or Bi-directional DL slots for these time instants. Slot type A provides opportunities for robust DL operation without risk of cross link interference (e.g. due to hidden node problem related to LBT).
·  Predefined UL slots (UL only slots) always operate in UL mode and the UEs don’t need to apply channel sensing or LBT before UL transmission. A gNB may allocate UL only or Bi-directional UL slots for these time instants. These slots can be configured in a semi-static manner or indicated dynamically using UL grant or common PDCCH. A motivation behind these slots is to provide robust UL resources without LBT blocking or cross-link interference. For example, certain control channels, such as PRACH or long PUCCH, may be transmitted via these slots.
·  Predefined slots (flexible slots) operate either in DL or UL mode. DL usage of these slots does not require channel sensing or LBT. But, when operating in UL mode, UE is required to perform channel sensing or LBT. When carrier or allocated PUSCH resources are found to be occupied, then UL transmission is dropped. Otherwise, the UE can transmit according to the UL grant. 
· In order to support frequency reuse 1 for UL transmissions in neighbouring cells during the flexible slots, a single-shot LBT should be made at the same time between neighbouring cells.
· By restricting LBT measurement to a sub-band or PUSCH resources, simultaneous UL & DL transmissions can be supported when they are separated in frequency sufficiently to avoid excessive cross-link interference.  

Figure 2 shows an example of slot type allocation in certain geographical area. When UE is transmitting UL signal, it must know whether the slot is flexible or not. This will define the need for LBT. 

In order to achieve the desired interference coordination, there is a need to coordinate slot type usage (fixed/flexible) between synchronized neighbouring cells. This can be made e.g. via X2 interface or O&M. There is no need for high capacity low latency backhaul. 
The presented coordination scheme offers cross-link interference free resources both for UL and DL, as well as flexible resources for UL and DL. On the flexible resources, DL transmissions are prioritized over UL transmissions, and UL transmissions occur only when it does not cause excessive UL-to-DL interference.
Proposal 1: Consider coordinated slot usage between neighbouring cells where

·  DL transmission does not apply LBT

·  UL transmission on predefined UL slots UL slots does not apply LBT

·  UL transmission on flexible slots applies LBT 
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Figure 2. Example on slot types
3
Conclusion
In this contribution, we made discussed cross link interference mitigation in the case of dynamic TDD. Based on the discussion we make the following proposal:

Proposal 1: Consider coordinated slot usage between neighbouring cells where

·  DL transmission does not apply LBT

·  UL transmission on predefined UL slots does not apply LBT

·  UL transmission on flexible slot applies LBT 
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