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Introduction
A new work item on “Cross Link Interference (CLI) handling and Remote Interference Management (RIM) for NR” was approved in RAN#82 [1] and the following agreements have been achieved in RAN1#Ad-Hoc 1901 [2].
[bookmark: _GoBack]Agreement
The following CLI measurements are supported:
· SRS-RSRP:
· Linear average of the power contributions of the SRS to be measured over the configured resource elements within the considered measurement frequency bandwidth in the time resources in the configured measurement occasions
· RSSI:
· The linear average of the total received power observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over the configured resource elements for measurement by the UE
For SRS-RSRP:
· The number of SRS to be monitored by the UE should not exceed 8 within a slot
· Network may configure more than 8 SRSs over different slots
· The total number of SRSs to be monitored by a UE should not exceed [32]
· The UE is not required to perform time tracking or time adjustment other than a constant offset relative to its own DL timing in order to perform SRS-RSRP measurement
· FFS: Details on how the constant offset is derived by the UE. The constant offset of 0 is not precluded.
· FFS: Whether or not to have measurement accuracy relaxation
· FFS: Timing for the transmission point of view
· UE is not required to measure SRS using different SCS compared to the downlink active BWP SCS of the same carrier
Agreement
Measurement resource for SRS-RSRP measurement is configured by SRS resource configuration.
FFS: Whether REs for PDSCH is rate matched around the REs for SRS for SRS-RSRP measurement or not.
FFS: Whether OFDM symbol(s) for PDSCH is rate-matched or not.
· Note: If Rel-15 already supports this functionality, no additional specification support will be introduced
Agreement
For measurement resource for RSSI measurement is configured by
· Symbol-level indication (e.g. starting OS and ending OS) and PRB level indication (e.g., starting PRB and ending PRB) within downlink active BWP
Agreement
For SRS-RSRP measurement report, L3 measurement reporting is applied
Agreement
For CLI-RSSI, L3 measurement reporting is applied
· FFS: Whether SRS-RSRP measurement report and CLI-RSSI measurement report can be configured together for a UE
· Whether UE should be required to perform SRS-RSRP measurement and CLI-RSSI measurement simultaneously
Agreement
For L3 measurement reporting of RSSI/SRS-RSRP, the specification detail on the reporting and triggering mechanism is discussed in RAN2
· Send an LS to RAN2 (LGE, Hyunsoo)
Agreement
From a specification perspective, the measurement/report configuration of CLI-RSSI and SRS-RSRP are independent.
FFS: UE capability discussion
In this contribution, we discuss cross-link interference measurements and reporting at a UE. 
Cross-link interference mitigation with network resource coordination
Two rate matching schemes have been proposed to be further studied as follows.
· Alt1: Rate matched around the REs for SRS for SRS-RSRP measurement;
· Alt2: OFDM symbol(s) for PDSCH is rate-matched.
OFDM symbol(s) based rate matching can be achieved by scheduling without any specification impacts. However, it can only provide symbol level rate matching, i.e., the entire OFDM symbol needs to be rate matched to measure SRS-RSRP. Due to the comb pattern of SRS, it might not be necessary to blank all the REs within one OFDM symbol. In this regard, rate matching around the REs seems more reasonable. ZP CSI-RS has been defined in NR and the configuration of ZP-CSI-RS is sufficiently flexible to match the comb pattern SRS without further specification efforts. Therefore, rate matching around the REs should be supported.
Proposal 1: Rate matching around REs for SRS for SRS-RSRP measurement should be supported.
Due to different distance and propagation latency between gNB-to-UE and UE-to-UE, the timing advance of CLI reference signal transmission might not be the same as the TA indicated by the associated gNB. For SRS-RSRP measurement, we assume that aggressor UE A is associated with gNB A and the propagation delay is TA. We also assume that victim UE B is associated with gNB B and the propagation delay is TB. Aggressor UE A can transmit SRS and victim UE B can measure SRS-RSRP for CLI. The propagation delay between UE A and B is assumed to be TAB. The timing advance for a UE is TTA = (NTA+NTA,offset)Tc before the start of the corresponding downlink frame at the UE A. Here 2TA=NTATc. If both UE A and B follow the above timing advance setting, due to different propagation delay TA between gNB A and UE A and propagation delay TAB between UE A and UE B, there is a timing difference between the measurement timing for UE B and the actual reception timing of SRS from UE B. This timing difference can be expressed as T0+TA+TB-TAB, where T0 = NTA,offsetTc. It has been agreed that a constant offset relative to its own DL timing in order to perform SRS-RSRP measurement can be assumed by the UE in order to align the actual reception timing and configured measurement timing.
However, even though the misalignment might affect the accuracy of CLI measurement but the impact is expected to be small especially for L3 measurements. Moreover, the benefit of highly accurate CLI measurement is unclear. In this regard, from measurement timing perspective, full alignment seems not necessary. Considering the fact that T0 is significantly larger than TA, TB and TAB, a constant offset T0 = NTA,offsetTc relative to its own DL timing can be assumed by the UE to reduce the timing difference from T0+TA+TB-TAB to TA+TB-TAB.
Observation 1: The benefit of adopting TA for CLI measurement reference signals is unclear since accuracy loss can be tolerated.
Proposal 2: A constant offset T0 = NTA,offsetTc relative to its own DL timing in order to perform SRS-RSRP measurement should be supported and measurement accuracy relaxation should be enabled.
RSSI can be used to measure the overall interference including CLI and other interference, e.g., inter-cell interference, and compared to RSSI, the main benefit of RSRP is that the interference source measured is CLI only. Due to the different objectives of RSSI and SRS-RSRP measurements, two measurements should be separated and different CLI measurement/reporting triggering mechanisms should be supported. For example, it might not be necessary to identify the CLI level at the beginning. Instead, RSSI measurement can be first triggered to measure the overall interference. If this interference is above certain threshold so that the performance is affected, SRS-RSRP can be triggered to measure CLI level. Moreover, SRS-RSRP requires higher complexity and energy consumption compared with RSSI. For some low complexity and low energy consumption devices, there is no need to mandate a UE to support RSSI and SRS-RSRP configuration together.   
Proposal 3: For triggering CLI measurement/reporting, difference mechanisms should be supported for SRS-RSRP and RSSI, respectively.
Proposal 4: Separate SRS-RSRP measurement and CLI-RSSI measurement should be supported.
Conclusions
This contribution considered a cross-link interference management scheme based on CLI detection and network coordination. In particular, the following is proposed. 
Observation 2: The benefit of adopting TA for CLI measurement reference signals is unclear since accuracy loss can be tolerated.
Proposal 1: Rate matching around REs for SRS for SRS-RSRP measurement should be supported.
Proposal 2: A constant offset T0 = NTA,offsetTc relative to its own DL timing in order to perform SRS-RSRP measurement should be supported and measurement accuracy relaxation should be enabled.
Proposal 3: For triggering CLI measurement/reporting, difference mechanisms should be supported for SRS-RSRP and RSSI, respectively.
Proposal 4: Separate SRS-RSRP measurement and CLI-RSSI measurement should be supported.
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