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Introduction
In RAN1#89 meeting, the following agreements and conclusion were made on cross-link interference management [1].
Agreements:
· Companies are encouraged to provide more details on and to further evaluate enablers for CLI management using an existing RS covering UE-to-UE interference 
· Details for the enablers, including:
· detailed configurations (RS time/frequency positions, periodicity, # of ports, bandwidth, etc.)
· detailed reporting 
· performance metrics
· long-term and/or short-term
· timing offset considerations
· overhead
· whether or not to identify the aggressor(s)
· whether or not to use the same framework as in MIMO (if so, how)
· Aim to make a decision whether or not to support CLI management using an existing RS covering UE-to-UE interference in the next RAN1 meeting and if so, the details
· Companies are encouraged to provide more details on and to further evaluate enablers for CLI management using an existing RS covering TRP-to-TRP interference




















On cross-link interference, one most common interference scenario is uplink transmission from one UE to a cell-edge UE that belongs to another cell/TRP receiving downlink transmission, where these two cells/TRPs deploy different UL/DL direction configurations on the same frequency channel (a.k.a. co-channel interference). To mitigate this UE-to-UE CLI, it has been agreed in RAN1#88bis that the information of intended UL/DL transmission direction/configuration is exchanged among TRPs via backhaul signalling. In this contribution, we discuss whether or not such backhaul coordination is sufficient to mitigate UE-to-UE CLI and whether further UE-to-UE measurement and possibly with measurement reporting could further assist scheduler at TRPs to further minimise/avoid this interference.
  
Discussion
The agreed backhaul signalling to exchange the intended UL/DL transmission directions and timing among TRPs can potentially be utilised in the following ways:
· By knowing DL transmission slots/timing of a neighbouring cell(s), a TRP avoids scheduling UEs (closer to cell-edge) to transmit in UL direction during colliding slots/timing. And thus schedules the UEs to transmit in UL slots/timing when coincide with neighbouring cell’s UL slots/timing. One obvious drawback of this scheme is being restrictive in UL scheduling.
· Similarly, a TRP could avoid scheduling DL transmission for cell-edge UEs in slots/timing that collides with UL slots/timing of neighbour cell(s). And thus the TRP schedules DL transmission for cell-edge UEs in slots/timing that coincide with DL slots/timing of neighbour cell(s). Again, the obvious downside of this is being restrictive in DL scheduling for cell-edge UEs.
Observation on the agreed backhaul signalling:
· Backhaul signalling exchange is a semi-static process and cannot reflect/react to any dynamic changes in the actual operating environment.
· Overly restrictive in DL and UL scheduling for concerning TRPs in colliding slots/timing.
· UL or DL scheduling restriction may not be necessary in cases when there is no victim UEs in neighbouring cell(s) or the potential UE-to-UE interference will not cause significant performance degradation to victim UEs (e.g. UE-to-UE distance is sufficiently apart).
Observation 1: The existing agreed backhaul signaling/coordination of UL/DL transmission direction configurations would cause overly restrictive DL and UL scheduling for concerning TRPs in colliding slots/timing.
Observation 2: UL or DL scheduling restriction may not be necessary in cases when there is no victim UEs in neighbouring cell(s) or the potential UE-to-UE interference will not cause significant performance degradation to victim UEs (e.g. UE-to-UE distance is sufficiently apart).

Possible resolutions / enhancement to the already agreed backhaul signalling:
· Further coordination between TRPs in DL/UL scheduling
· For the colliding slots/timing (between UL and DL transmission), 
· one TRP uses X% of colliding slots/timing for DL transmission to cell-edge UEs
· another TRP uses 100-x% of colliding slots/timing for scheduling UL transmissions to near cell-edge UEs
· UE-to-UE measurement
· UE self-detection and measurement of RSRP or path-loss from other UEs (belong to a different cell/TRP) based on their SRS transmission can help UE to determine whether or not its own UL transmission would cause UE-to-UE interference. And this could potential be used by UE to decide whether or not and the timing to send SR to own TRP.
· Possible reporting of the above UE-to-UE SRS-RSRP/path-loss measurement to assist own TRP in UL scheduling decision and/or UL power control.
Observation 3: Further backhaul coordination between neighbouring TRPs could be beneficial to share the usage of colliding slots/timing based on percentage which can be determined from traffic load of TRPs.
Proposal 1: UE-to-UE measurement of RSRP or path-loss based on SRS transmissions from other UEs can at least help UE self-determine whether or not and the timing to send SR for requesting UL transmissions.
Proposal 2: UE reporting of SRS-RSRP or path-loss measurement of other UEs (or strongest UE) can help TRP in making UL scheduling decision and UL power control.
Conclusion
In contribution, we discussed the existing agreed backhaul coordination and whether further UE-to-UE measurement and possibly with measurement reporting could further assist scheduler at TRPs to further minimise/avoid this interference. In summary, we observe and propose the following:
Observation 1: The existing agreed backhaul signaling/coordination of UL/DL transmission direction configurations would cause overly restrictive DL and UL scheduling for concerning TRPs in colliding slots/timing.
Observation 2: UL or DL scheduling restriction may not be necessary in cases when there is no victim UEs in neighbouring cell(s) or the potential UE-to-UE interference will not cause significant performance degradation to victim UEs (e.g. UE-to-UE distance is sufficiently apart).
Observation 3: Further backhaul coordination between neighbouring TRPs could be beneficial to share the usage of colliding slots/timing based on percentage which can be determined from traffic load of TRPs.
Proposal 1: UE-to-UE measurement of RSRP or path-loss based on SRS transmissions from other UEs can at least help UE self-determine whether or not and the timing to send SR for requesting UL transmissions.
Proposal 2: UE reporting of SRS-RSRP or path-loss measurement of other UEs (or strongest UE) can help TRP in making UL scheduling decision and UL power control.
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