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1. Introduction
In RAN1#87, the following agreements on cross-link interference mitigation have been achieved [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


In this contribution, we will address some additional mitigation methods to deal with UE-to-UE interference, with a particular focus on dynamic TDD.
2. Cross-link interference mitigation 
With dynamic transmission direction changes, the cross-link interference (CLI), e.g., TRP-to-TRP and UE-to-UE, will appear, and the interference strength will fluctuate depending on the DL/UL setting of each carrier. Thus, mitigating the cross-link interference is vital for duplexing when in NR. Due to the static location of TRPs and relatively powerful processing capabilities of gNBs, if the network decides to use dynamic TDD, the TRP-to-TRP interference is relatively easily mitigated (e.g. by cancellation techniques). However, for UE-to-UE interference, it depends on multiple factors, e.g., UE location, power setting, scheduling, etc. Moreover, considering the cost, the UEs cannot necessarily be provided with complex receivers to mitigate the interference. Thus, in this section, we mainly focus on the UE-to-UE interference mitigation considering dynamic TDD as the starting point. 
2.1 Dynamic TDD area
To mitigate the UE-to-UE interference, the intuitive thought is to separate the UEs with different transmission directions by large distances. Thus, a cell can be divided into two areas: a dynamic TDD area and static TDD area, as shown in Fig. 1. Since the UEs in a dynamic TDD area of a cell are separated from the UEs in the dynamic TDD area of another cell by the static TDD area, the UE-to-UE interference can be mitigated. Meanwhile, the time domain resources, such as slots, can be divided into two types: dynamic slots where the DL/UL setting can be dynamically changed, and static slots where the DL/UL setting is pre-configured and un-changeable, as shown in Fig. 2. Then, the gNB can configure the dynamic slots and static slots to the UEs in the dynamic TDD area and only static slots to UEs in the static TDD areas. For setting the dynamic TDD area, the gNB can consider the measured UE-to-UE interference. For example, the UEs with small cross-link interference or causing small cross-link interference can be involved in the dynamic TDD area. Furthermore, to set suitable dynamic slots, gNBs can coordinate with each other by exchanging, e.g., UE-to-UE interference measurement results, identification of slots with dynamic DL/UL configuration, etc. 


 
Fig. 1 Dynamic TDD area and static TDD area


Fig. 2 Dynamic slot and static slot
Proposal 1 Candidate methods to mitigate the UE-to-UE interference in the case of dynamic TDD are: 
· Limiting the use of dynamic TDD to UEs in a dynamic TDD area 
· Limiting the use of dynamic TDD to particular time domain resources configured for dynamic DL/UL operation
2.2 Co-channel multiple connectivity 
As shown in Fig. 3, co-channel multiple connectivity means that an UE can be connected to at least two different co-channel gNBs, i.e., gNB1 and gNB2. In this case, the UE scheduling can be more flexible compared to single connectivity. For example, the UE can be scheduled by different gNBs in different slots with the same or different DL/UL transmission directions. 


Fig. 3 Co-channel multiple connectivity
With co-channel multiple connectivity, the UE-to-UE interference in a given time slot can be mitigated through adjusting the scheduling gNB for that time slot. For example, as shown in Fig. 4, UE1 is connected to both gNB1 and gNB2, and UE-to-UE interference is identified between UE1 and UE3 in a certain time slot. Conventionally, reducing the transmission power of UE1 can mitigate the interference to UE3. However, such scheme may degrade the performance of UE1 since it needs large power to communicate with gNB1. Alternatively, due to the smaller distance to gNB2, the node receiving the transmission from UE1 in that time slot can be changed from gNB1 to gNB2 and the transmission power can be reduced without performance degradation. 


Fig. 4 Changing of scheduling gNB without change of transmission direction configuration of a time slot
Another example is shown in Fig. 5. UE1 is connected to both gNB1 and gNB2, and UE1 receiving DL transmissions from gNB1 is interfered by UE2 significantly in a particular time slot. Due to the small distance between UE1 and UE2, a DL transmission for UE1 and UL transmission for UE2 cannot be performed at the same time-frequency resource. An intuitive method is to defer the scheduling of one UE, which causes spectral efficiency degradation. However, with co-channel multiple connectivity, UE1 can be switched to be scheduled in the DL in a different time slot. After that, the vacant DL resource in gNB1 can be re-allocated to another UE scheduled by gNB1 (e.g., UE3), and the same resource used by UE1 to communicate with gNB2 in the UL (if appropriate). With this method, the UE1 needn’t have deferred scheduling, and the spectrum efficiency wouldn’t be degraded. 


Fig. 5 Change of scheduling gNB with change of transmission direction configuration of a time slot
Proposal 2: Use of co-channel multiple connectivity can be considered as one candidate method to mitigate the UE-to-UE interference.
5. Conclusions
In this contribution, two additional cross-link interference mitigation methods are introduced to reduce the UE-to-UE interference, and we propose:
Proposal 1: Candidate methods to mitigate the UE-to-UE interference in the case of dynamic TDD are:
· Limiting the use of dynamic TDD to UEs in a dynamic TDD area 
· Limiting the use of dynamic TDD to particular time domain resources configured for dynamic DL/UL operation
Proposal 2: Use of co-channel multiple connectivity can be considered as one candidate method to mitigate the UE-to-UE interference.
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