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1. Introduction

In 3GPP RAN1 #87, it was agreed that NR should support dynamically assigned DL and UL transmission directions at least for data on a per-slot basis at least in a TDM manner [1]. To make dynamic subframe configuration feasible, cross-link interference mitigation schemes are encouraged to be studied, including 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. In this contribution, we discuss different types of DL-UL crosslink interference, and present some views on interference management through coordination.
2. Interference Analysis
In flexible duplex, cross-link interference, e.g. BS-BS and UE-UE interference, exists in case that neighboring cells use different transmission directions on the same time-frequency resource as shown in Fig. 1.

Figure 1 Illustration of crosslink interference
In 3GPP RAN1 #85, it was agreed that multiple slot structures should be supported in NR, including DL-only, UL-only, and self-contained structure (DL dominant/UL dominant), illustrated as Fig. 2 [2]. In a self-contained slot, downlink control information locates at the head of DL transmission part, and uplink control information locates at the tail of UL transmission part, and data locates in the remaining region. For the discussion, parameters for adjacent cells are set to be same, such as GP, symbols of UL control etc.
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Figure 2 Slot structure
It implies that dynamically assigned DL and UL transmission directions, plus different types of slot structure, may cause various cases for crosslink interference, as shown in Fig 3. 
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Figure 3 Cases on slot configuration
For case (1) in Fig. 3, only the data region suffers the crosslink interference when DL dominant slot and UL dominant slot coexist. Note that two DL/UL dominant slots may also cause crosslink interference with different slot parameters. Case (2) and (3) show that the control region interfere with the corresponding data region in adjacent cell, and vice versa. While for case (4)-(6), it is expected that performance will be degraded seriously since both control region & data region suffer the interference from another link. The various cases on crosslink interference are summarized in Table 1.
Table 1 Cases on crosslink interference
	Case
	Slot configuration
	Interference characteristic

	case (1)
	DL dominant and UL dominant
	Crosslink interference on data region only

	case (2)
	DL only and DL dominant
	Crosslink interference on UL control region only

	case (3)
	UL only and UL dominant
	Crosslink interference on DL control region only

	case (4)
	DL only and UL dominant
	Crosslink interference on data region & UL control region

	case (5)
	UL only and DL dominant
	Crosslink interference on data region & DL control region

	case (6)
	DL only and UL only
	Crosslink interference on data region & DL/UL control region


3. Crosslink Interference Management
3.1 Duplex Type Definition
For dynamic TDD design, we define two types of dynamic TDD depending on interference characteristics. For dynamic TDD Type A, only crosslink interference on data region is allowed. It implies that only self-contained structure can be configured for dynamic slot. While for dynamic TDD Type B, both data and control region may suffer the interference from another link. That is, the configurable dynamic slot could be any type of structure, as summarized in Table 2. 
Table 2 Summary on duplex type 
	Duplex type
	Crosslink interference cases
	Note

	Dynamic TDD Type A
	case (1)
	If one slot is configured to be dynamic, only self-contained structure is allowed

	Dynamic TDD Type B
	case (2)~(6)
	If one slot is configured to be dynamic, any structure (DL-only/UL-only/self-contained) is allowed


Proposal 1: Two types of dynamic TDD are proposed:
· Type A: only self-contained structure can be configured for dynamic slot;
· Type B: any structure can be configured for dynamic slot.
3.2 Crosslink Interference Management
It is known that miss and false detection of control would affect the system performance greatly. Thus, control region had better be protected for better performance. For continuous coverage, Dynamic TDD Type A is preferred as only the data region suffer the performance affection ( also refer to [3] for semi-static TDD). The amount and number of dynamic slot should be configured to be same through coordination. But for some scenarios, such as isolated cell or indoor scenario with large blocking attenuation, dynamic TDD Type B could be useful for flexible slot configuration.
Some assisted information exchange among gNBs could be helpful for duplex type configuration. A cell is configured to be dynamic TDD type A, when crosslink interference is not negligible. Furthermore, an indication could be used to ask other cells to align the duplex configuration or not. While dynamic TDD type B only works when little interference is experienced. It happens for some isolated scenarios, or when some neighbouring cells turn off dynamically for power saving.
Proposal 2: For continuous coverage, Dynamic TDD Type A is preferred as only crosslink interference on data region allowed. Some assisted information exchange among gNBs could be used for duplex type configuration.
4. Conclusion
In this contribution, we have presented some considerations on flexible duplex in NR. The following observations and proposals are given:
Proposal 1: Two types of dynamic TDD are proposed:
· Type A: only self-contained structure can be configured for dynamic slot;
· Type B: any structure can be configured for dynamic slot.
Proposal 2: For continuous coverage, Dynamic TDD Type A is preferred as only crosslink interference on data region allowed. Some assisted information exchange among gNBs could be used for duplex type configuration.
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