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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 propose co-channel multiple connectivity as an additional cross-link interference mitigation scheme for duplexing flexibility. 
2. Cross-link interference mitigation
In NR, duplexing flexibility introduces cross-link interference (CLI), including TRP-to-TRP interference and UE-to-UE interference. Moreover, according to the agreements in RAN1#87 (i.e., 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), therefore CLI may fluctuate severely due to the per-slot transmission direction assignment. Thus, mitigating CLI is a key issue in duplexing flexibility of NR. To tackle such an issue, several candidate schemes are on the table, and all of them are discussed based on the fact that each UE is served by a single TRP. However, if the UE can be served by multiple TRPs, i.e., co-channel multiple connectivity, the CLI can be mitigated further. Specifically, as shown in Fig. 1, an UE is connected to at least two different co-channel gNBs, i.e., gNB1 and gNB2. On one hand, when CLI interference appears, the UE can be served by different gNBs at different slots with the same or a different DL/UL transmission direction, which increases the scheduling flexibility. On the other hand, the UE can act as the relaying node to convey coordination information for CLI interference mitigation. 


Fig. 1 Co-channel multiple connectivity
2.1 Scheduling adjustment via 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 serving gNB for that time slot. For example, as shown in Fig. 2, UE1 is connected to both gNB1 and gNB2. The UE-to-UE interference between UE1 and UE3 can be mitigated by changing the serving node of UE1 from gNB1 to gNB2. The reason is that the UE1 can carry out UL transmission with smaller power level because of the smaller distance to gNB2 than that to gNB1. 


Fig. 2 Serving gNB change
2.2 Coordination information relaying via co-channel multiple connectivity 
In duplexing flexibility, coordination information is necessary for a gNB to be able to mitigate CLI. However, for non-ideal backhaul case, the information coordination among gNBs may not allow toadapt to the per-slot transmission direction  in a timely way due to the large latency. Alternatively, with co-channel multiple connectivity, the UE can assist the coordination among gNBs by relaying the information for CLI mitigation. As discussed in our companion contribution [2], UE can relay the transmission direction of serving or neighbouring gNBs to identify whether there is CLI. Another example is that the UE can relay the spatial information to mitigate TRP-to-TRP interference, as shown in Fig. 3 below: 
· Step 1: gNB2 estimates spatial information (e.g., CRI, PMI, beam index, etc.) corresponding to the channel information between gNB1 and gNB2 with gNB1’s reference signal.
· Step 2: gNB2 transmits the estimated spatial information to UE1 and UE2 through a control channel. 
· Step 3: UE1 who has a downlink transmission requirement and has been scheduled to do uplink transmission forwards gNB2’s information and its own CSI to the gNB1 in its uplink slot.


Fig. 3 Spatial information exchange between gNB1 and gNB2 via UE relaying
With spatial information of gNB2, gNB1 can schedule UEs which have orthogonal spatial information to gNB2 to mitigate CLI. Precoding based interference cancellation method can also be considered by gNB1 to avoid interference leakage to gNB2.
Therefore, the co-channel multiple connectivity can facilitate the CLI mitigation, and we propose:
Proposal: Co-channel multiple connectivity can be considered as one candidate method to mitigate cross-link interference.
To support co-channel multiple connectivity, the specification impacts should be studied, such as the DL/UL synchronization with multiple gNBs, the co-channel multiple connectivity configuration coordination among gNBs, the scheduling information coordination, etc. Since this meeting is the last one in SI stage, the details can be discussed in WI stage.  
5. Conclusions
[bookmark: _GoBack]In this contribution we show that co-channel multiple connectivity enables mitigation of cross-link interference and we propose:
Proposal: Co-channel multiple connectivity can be considered as one candidate method to mitigate cross-link interference.
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