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 Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK15][bookmark: OLE_LINK2][bookmark: OLE_LINK16]The revised WID on NR CLI (Cross Link Interference) and RIM (Remote Interference Management) [1] was approved in RAN#82 plenary meeting. In CLI part, RAN1 aims to specify cross-link interference mitigation techniques to support flexible resource adaptation for unpaired NR cells. In RAN1 AH#1901, some further agreements were reached for CLI measurement and reporting [2]. The detailed objectives for CLI in WID and the agreements reached in last RAN1 meeting are as follows:
· Specify cross-link interference measurements and reporting at a UE (e.g., CLI-RSSI and/or CLI-RSRP) [RAN1, RAN2, RAN4] 
· Specify network coordination mechanism(s) including at least exchange of intended DL/UL configuration [RAN1, RAN3]
· Perform coexistence study to identify conditions of coexistence among different operators in adjacent channels [RAN4]
· Target no or very minimal impact on RF requirement
       Note: Measurement and coordination mechanisms should be applicable to IAB nodes. 
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 will show our views for remaining issues of UE-to-UE measurement and reporting for CLI mitigation.
 Discussion on CLI measurement and reporting
In NR Rel-15, both periodic, aperiodic and semi-persistent have been supported for NR SRS transmission. While for SRS-RSRP CLI measurement, it is expected that periodic/semi-persistent SRS transmission can be supported, but aperiodic SRS transmission is not preferred as it can not work well for UE-to-UE RSRP measurement. The period of SRS transmission should be configured to the UEs by the gNB and exchanged between the adjacent gNBs, considering the different requirements for measurement accuracy and SRS transmission/detection overhead.
 Transmission timing
Assuming two cells synchronization, if the transmission timing of SRS for CLI measurement is the same as the transmission timing of PUSCH for the same UE in one cell, then the timing misalignment between desired signal and received measurement SRS will certainly exist for the measurement UE in adjacent cell. The timing misalignment will increase the difficulty and complexity of CLI measurement and weakens the performance of flexible resource adaptation. 
In order to solve this issue, the transmission timing of SRS for CLI measurement should be adjusted independently. Thus, we propose that SRS for CLI measurement can have a different TA from PUSCH. If the distances between two UEs to their respective gNBs are approximate, and the distance between two close UEs can be neglected, zero TA can be applied for SRS transmission. However, NR supports adjacent cells with various network types (e.g. macro cell, small cell, or pico cell) apply flexible resource adaptation simultaneously. In this case, using zero TA for SRS transmission is not accurate enough. Thus we think TA for SRS transmission can be configured by the network (zero, or decided by the propagation delays between two UEs to their respective gNBs and between two UEs).
Proposal 1: Transmission timing advance of SRS for CLI measurement can be different from the transmission timing advance of  PUSCH.
 SRS transmission power
The dynamic power change of the SRS based on the existing UL power control (PC) algorithm will increase the complexity of SRS-RSRP based CLI measurement. Thus, we need to define two types of SRS power setting for 1) UL/DL CSI measurement and 2) UE-to-UE CLI measurement as follows: 
· SRS for UL/DL CSI measurement: SRS based on the power of which is controlled by the UL PC algorithm, similar to PUSCH, which has been already standardized in the existing specification.
· SRS for UE-to-UE CLI measurement: SRS based on a constant or semi-static configured power setting, until a new configured power value is received. 
For the UE-to-UE SRS-RSRP CLI measurement, UE assumes that the power of SRS remains constant unless a new power value is received.
Proposal 2: For SRS-RSRP CLI measurement, UE assumes that the power of SRS remains constant unless a new configured  power value is received.
 Rate-matching
As agreed in last RAN1 meeting, measurement resource for SRS-RSRP measurement is configured by SRS resource configuration. When a UE performs SRS-RSRP based CLI measurement, the impact to potential DL reception in SRS measurement resources should be eliminated. The most straightforward way is to define a ZP-SRS (zero-power SRS). The UE shall assume that the resource elements in ZP-SRS are not used for PDSCH transmission. The workload of defining ZP-SRS is not large since it can reuse resource configuration method of SRS. 
[bookmark: OLE_LINK3]The existing ZP-CSI-RS-Resource with RE level granularity or RateMatchPattern with RB symbol level granularity can hardly match the SRS resource configuration. The minimum bandwidth of CSI-RS/ZP-CSI-RS equals to min(24, BWP size), but SRS bandwidth on a symbol can be smaller than 24 RBs. SRS supports more configurations with different periodicities, e.g. 1280, 2560 slots, but ZP-CSI-RS does not. The SRS characteristic of intra-slot and inter-slot frequency hopping within a BWP brings about the difficulty for reusing RE level granularity rate matching. Symbol level rate-matching for CLI measurement resource has a large overhead. Compared with above two, supporting ZP-SRS also facilitates performing CLI measurement simultaneously between several UE pairs utilizing SRS comb structure.
Proposal 3: ZP-SRS should be introduced for PDSCH rate-matching in SRS measurement resource.
 L3 measurement reporting
RAN1 has already agreed that UE support both CLI-RSSI and SRS-RSRP measurement metrics. But from the perspective of UE capability, UE can support one of CLI-RSSI and SRS-RSRP measurement, or both. As a preference, CLI-RSSI can be as a mandatory CLI measurement metric that Rel-16 UEs must support since it is easy to work compared with SRS-RSRP. The measurement/report configuration of CLI-RSSI and SRS-RSRP are independent, and UE should be not required to perform two type measurements simultaneously. SRS-RSRP measurement report and CLI-RSSI measurement report can be configured together for a UE, if both of them are available. Whether such configuration scheme is feasible or not still needs to be confirmed by RAN2.
 Conclusion
In this contribution, we discuss remaining issues of UE-to-UE measurement and reporting for CLI mitigation, and have the following proposals: 
Proposal 1: Transmission timing advance of SRS for CLI measurement can be different from the transmission timing advance of  PUSCH.
Proposal 2: For SRS-RSRP CLI measurement, UE assumes that the power of SRS remains constant unless a new configured  power value is received.
Proposal 3: ZP-SRS should be introduced for PDSCH rate-matching in SRS measurement resource.
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