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1 Introduction
In RAN #82, the revised WID on CLI and RIM was agreed. In the WID, the detailed objectives for cross-link interference mitigation, as pertaining to RAN1 WG were stated as follows.
· Specify cross-link interference measurements and reporting at a UE (e.g. CLI-RSSI and/or CLI-RSRP)

· Specify network coordination mechanisms including at least exchange of intended DL/UL configuration
Note: Measurement and coordination mechanisms should be applicable to IAB nodes. 

In RAN1 Ad Hoc 1901, the following agreements have been reached on UE-UE CLI measurements reference signals definitions.  

Agreement
· 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
In this document we discuss key aspects of CLI measurements and reporting at a UE. We particularly analyze the timing, synchronization and power control details of enabling SRS-RSRP measurements.
2 UE-UE CLI Measurements Considerations
2.1 Timing Adjustment for CLI Measurements
The following agreement has been reached on time tracking for UE-UE CLI measurements based on SRS-RSRP.
Agreement

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

Timing advance (TA) is usually applied at the UE to adjust UE’s UL transmission to align the transmitted signals at the serving base station. Timing adjustment for UE-UE CLI measurement, however, depends on the TA applied at the transmitting UE, if any, as well as the relative distances of the aggressor and victim UEs from their respective base stations and from each other.  

From the transmitting UE point of view, there are two options for timing adjustment. 

For the first option, the transmitting UE adjusts its timing by not applying the timing advance (TA) for the CLI-SRS transmission, and instead transmitting the CLI-SRS aligned with its Rx DL timing. For a UE-UE CLI scenario, the victim and aggressor UEs are usually in close proximity, on their respective cell edges. The SRS timing at the receiving UE will thus likely be aligned with its Rx timing. This means that the CLI-SRS measurement will only likely overlap with 1 PDSCH symbol, if any. For this option, however, the CLI-SRS transmission might overlap with the PUSCH transmission at the UE, for which regular TA is applied. Hence, rate matching might need to be applied following the CLI-SRS transmission. This option further rules out the possibility of measuring Rel. 15 UEs since Rel. 15 UEs don’t support maintaining two TAs for different channel/signal transmissions. 

For the second option, the transmitting UE does not adjust its timing for the CLI-SRS transmission. Instead, the SRS transmit timing is aligned with the UL frame timing, given the TA towards the serving base station. The SRS timing at the receiving UE will thus not be aligned with its Rx DL timing. This means that the CLI-SRS measurement could overlap with two consecutive symbols. If the UE has a PDSCH transmission, it might need to be rate matched around 2 symbols. The transmitting UE timing, however, is not impacted since the same TA is applied irrespective of the transmitted signal. This option is backward compatible in the sense that Rel. 15 UEs will be able to transmit CLI-SRS resources for measurement, and Rel. 16 UEs will be able to measure Rel. 15 UEs. 
Proposal 1: No timing adjustment is applied at the transmitting UEs for UE-UE CLI measurements
2.2 Measurement Resource Configuration
Irrespective of the timing adjustment that is done for CLI-SRS measurements, the CLI-SRS measurements might overlap with the PDSCH transmissions of the measuring UEs, if not properly configured. 

The following agreement was made in RAN1 Ad hoc 1901.

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

If the receiving UE is scheduled to receive PDSCH on the same slot it is measuring another UE CLI, then we can either have RE level rate matching of PDSCH around the REs for the SRS, or symbol level rate matching of PDSCH around SRS, or a network configured measurement gap, whereas no PDSCH is transmitted around the SRS measurement.
Depending on whether timing adjustment is implemented at the transmitting UE, measured CLI-SRS resources can collide with 1 or 2 PDSCH symbols. Any solution to configure SRS measurement resources and PDSCH transmission, whether it is rate matching, needs to consider the power level difference between the CLI-SRS and the PDSCH. 

Proposal 2: SRS-RSRP measurement resource configurations need to consider the power level difference between PDSCH and SRS. 

2.3 SRS Power Control
During RAN 1 Ad hoc 1901, power control for CLI-SRS was discussed. Two options were considered. Whether the CLI-SRS power level is same as that of the PUSCH, or whether constant power level is applied for CLI-SRS, signaled by the network. 

Having the CLI-SRS transmission power signaled by the network could be feasible as the network will then estimate the PUSCH interference level of the aggressor UE, knowing the power of the CLI-SRS. On the other hand, having the PSD of the CLI-SRS signal be the same as the PSD of the PUSCH makes sense as the CLI measurement is supposed to be indicative of how strong the PUSCH transmission of the aggressor UE is at the victim UE. 
Proposal 3: PSD of the CLI-SRS signal can be the same as the PSD of the PUSCH transmission.
3 Summary 
In this document, we discussed the remaining details of CLI-SRS measurements. We made the following proposals. 
Proposal 1: No timing adjustment is applied at the transmitting UEs for UE-UE CLI measurements

Proposal 2: SRS-RSRP measurement resource configurations need to consider the power level difference between PDSCH and SRS. 

Proposal 3: PSD of the CLI-SRS signal can be the same as the PSD of the PUSCH transmission.

