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1. Introduction
The following agreements were made in RAN1 #90 meeting regarding UE-to-UE CLI measurement,

Agreements:
· UE-to-UE interference measurement and reporting can be configured to be ON or OFF semi-statically and UE-specifically
· Note: there may or may not be an explicit ON/OFF indicator; in the latter case, it can be implicitly derived by other parameters (if any)
Agreements:
· Definitions of metrics for CLI:
· 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 based UE-UE CLI measurement  
· At least SRS can be used for UE-UE CLI measurement
· The specification should provide a mechanism for the network to configure at least a same SRS sequence for one or more UEs transmitting SRS
· Note: This intends to support cell-level, UE-group-level, and UE-level interference differentiation
· UE can be configured with one or more SRS resource(s) (including time-frequency resource(s), sequence(s), cyclic shift(s), periodicity, etc) to measure UE-UE CLI interference.
· FFS details, e.g. configuration signaling, measurement triggering mechanism
· Every SRS resource has to be explicitly configured, i.e. there is no SRS blind acquisition by the UE required.
· FFS the maximum of SRS resources – aim to limit the number of resources to reduce complexity while considering performance aspect
· Mechanism to limit the UE complexity for UE-UE CLI measurement is supported
· FFS details, [e.g. by limiting the number of root sequence of SRS for UE-UE CLI measurement that a UE needs to detect within a certain amount of time, longer periodicity.]
· FFS whether there is spec impact.
· FFS: The specification should provide a mechanism to avoid potential DL transmission interfering the SRS for UE-UE CLI measurement
· FFS exact details, [e.g. by rate matching the DL transmission around the SRS]
· FFS: Transmission timing advance of SRS for CLI measurement can be different from the transmission timing advance of its PUSCH, e.g D2D channel transmission timing
· The UE is not required to perform time tracking or time adjustment relative to DL operation in order to perform RSRP measurement
· FFS whether or not to have measurement accuracy relaxation
· For RSSI based UE-UE CLI measurement  
· UE can be configured with a set of resource elements to measure UE-UE CLI interference.
· FFS details, e.g. the set of resource elements can be SRS or DM-RS resource, configuration signaling, measurement triggering mechanism
· FFS whether additional mechanism for SRS transmission is needed for RSSI based UE-UE CLI measurement
· FFS: The specification should provide a mechanism to avoid potential DL transmission in the RSSI measurement resource elements for UE-UE CLI measurement
· FFS exact details, e.g. by rate matching the DL transmission around the resource elements for RSSI UE-UE CLI measurement
· To conclude whether or not to down-select the above two approaches in the next meeting

2. Long Term UE-to-UE CLI measurement metric and resources
As per discussions in the previous meetings, CLI measurement can be long term or short term.  In case of long term UE-to-UE CLI measurement, RSSI and/or RSRP has been agreed. Long term measurement will help the UE to obtain knowledge of any potential  CLI source  which can be shared to  its serving gNodeB for better CLI management. Our view is that RSRP measurement imposes additional computation and signaling overhead in terms of conveying reference signal sequence and  resource and it will have more standardization impact. Thus supporting only RSRP CLI measurement may not be cost effective in comparison with achieved performance gain in some scenarios. Whereas measurement of RSSI is less complex, reduced overhead and faster to compute as compared to RSRP measurement. Hence, we propose to have RSSI based long term UE-to-UE CLI measurement.

Proposal 1: Support RSSI for long term UE-to-UE CLI measurement.

According to the agreement  RSSI  will be measured over certain configured resource elements. These resource elements can be SRS, UL-DMRS or any other UL channel  transmitted by the aggressor UEs. The major disadvantage of using UL-DMRS or UL data channel (PUSCH) is that these will only be present when the UE is been scheduled to transmit. Thus, measuring of RSSI in these resources will not be able to capture the long term overall  behavior of CLI. On the other hand, SRS can be configured at the aggressor UEs for CLI emulation and the measurement of RSSI can be performed irrespective of scheduled data (PUSCH) transmission. Moreover this will help in configuring resources for CLI measurement as SRS configuration signaling mechanism already exists in specification (no or minimal additional spec impact). So we propose to configure SRS at aggressor(s) to emulate CLI.

Proposal 2: Configure SRS for RSSI based UE-to-UE CLI measurement.

3. Avoidance of DL transmission over CLI measurement resources

The RSSI to be measured over SRS resource elements should not be contaminated with DL transmission from its own TRP and  neighbouring TRPs . This can be ensured either by rate matching the DL transmission around the SRS resources or configure DL interference measurement resources (IMR)  overlapping fully or partially with SRS resource elements. In case of rate matching, the TRP needs to explicitly signal the UE  the SRS resources over which RSSI is to be measured. At the same time, it should co-ordinate with other neighbouring TRPs to avoid DL transmission over those resources. However, if DL IMR is configured in such a way that it fully or partially overlaps with the SRS resource elements, the TRP just needs to convey the IMR configuration to the UE and neighbouring TRPs to avoid the DL collision. The UE can measure RSSI only over those overlapping resource elements. So we propose to have full or partial overlapping of IMR resource in DL with SRS resource for CLI measurement.

Proposal 3: SRS resources for RSSI based CLI measurement should fully or partially overlap with DL IMR resources.

4. Short term UE-to-UE CLI measurement resources
The long term CLI measurement will give the topological view for CLI avoidance in gNBs or TRPs but the actual CLI experienced by UE might be different and can be more dynamic. This mismatch will arise due to different beam management and scheduling assumptions at the time of long term CLI measurement  and during actual PUSCH transmission or due to radio blockage. Thus, long term CLI measurement would not be sufficient for complete CLI measurement or mitigation. Short term CLI measurement aims at measuring the instantaneous CLI at the victim. Thus, this instantaneous CLI should be measured during  aggressor UE’s PUSCH transmission which is  affecting the victim UE. Measurement over UL-DMRS resources will capture the exact interference at a given instant. The measured interference can either be reported to the TRP or mitigated at the victim UE itself using advanced receivers. Therefore we propose to have provision of short term CLI measurement based on UL-DMRS which can be UE specifically configured. 

Proposal 4: UL-DMRS is to be used in short term UE-to-UE CLI measurement and reporting/mitigation.

5. Conclusion
In this contribution, we made the following proposals on UE-to-UE cross-link interference management.
Proposal 1: Support RSSI for long term UE-to-UE CLI measurement.

Proposal 2: Configure SRS for RSSI based UE-to-UE CLI measurement.

Proposal 3: SRS resources for RSSI based CLI measurement should fully or partially overlap with DL IMR resources.
Proposal 4: UL-DMRS is to be used in short term UE-to-UE CLI measurement and reporting/mitigation.
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