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Introduction
In this contribution, we discuss the UE measurement capability on SRS-RSRP and RSSI for cross link interference (CLI).
Background
At RAN#80, a WI on CLI and RIM was approved and it was updated at RAN#82 to contain the following objectives:
The detailed objectives for cross-link interference mitigation to support flexible resource adaptation for unpaired NR cells are: 
· 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. 

In RAN1 AdHoc 1901 and RAN1#96, a few agreements were made on UE-to-UE CLI measurement. A high-level summary of these agreements is
· Both SRS-RSRP and RSSI measurements are supported and L3 measurement mechanism is applied. It is up to RAN2 to define the signalling.
· 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
· 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
· Measurement resource for SRS-RSRP measurement is configured by SRS resource configuration.
· 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
· Maximum number of measurement resource for CLI-RSSI measurement is 64.
· There will be UE capability discussion on whether one or both of SRS-RSRP and RSSI measurements are simultaneously configured and performed by the UE.
· CLI measurement only supports the same SCS between SRS transmitter and receiver for SRS-RSRP.
· Note: Depending on UE capability discussions, UE may not be required to assume that PDSCH is FDMed with SRS measurement resource
[bookmark: _Ref178064866]Discussion
[bookmark: _Ref189046994]According to the definition, RSSI is the linear average of the total received power observed. For the CLI RSSI measurement, it has been agreed in RAN1 that the measured resource is configured by symbol-level indication in time domain, and PRB-level indication in frequency domain. Furthermore, it should be noted that in the RAN1 agreement, the configured resources (i.e. PRB and OFDM symbol) in both time domain (in a slot) and frequency domain that configured for CLI-RSSI measurement are contiguous. 
An example of the CLI-RSSI resources configuration is depicted in Figure 1. The restriction of the resources assignment for CLI-RSSI measurement can in practice make the UE measurement on RSSI only proportional to the number of the slots that is configured (which is represented by CLI-RSSI measurement periodicity). This means the configuration of 160 slots for CLI-RSSI measurement will require the UE to only do linear average of the 160 L1 measurements. The UE measurement complexity can be controlled by the gNB in terms of the configuration of the CLI-RSSI measurement granularity and the measurement periodicity. This obviously simplify the CLI-RSSI measurement process from the UE perspective. 
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Figure 1: CLI-RSSI resources configuration example
However, the Measurement resource for CLI SRS-RSRP measurement is configured by existing SRS resource configuration. There is no hard restriction for SRS resources configuration for the purpose of cross link interference measurement. UE needs monitor up to 8 SRS resource units within a single slot depending on the network configuration. The complexity of the SRS-RSRP measurement is proportional to the amount of the isolated SRS resource units according to the configuration. In Rel-15, periodic SRS transmission could be overwritten by UE-specific PUSCH transmission scheduled by DCI. As a result, SRS-RSRP measurement would be affected by SRS overwriting. UE needs to skip the affected SRS during the RSRP measure for the purpose of CLI. This makes the SRS-RSRP measurement further complicated. 
In addition, SRS-RSRP can be measured over configured SRS transmissions of one or multiple aggressor UEs. But the group of aggressor UE’s interference to the victim UE will be presented via a single CLI-RSSI measurement result.
In summary, all of the above shows that CLI-RSSI measurement is simpler with low complexity but it can’t distinguish the aggressor UE. SRS-RSRP can present a finer granularity of the CLI interference at the cost of measurement complexity. The measurement complexity of SRS-RSRP further depends on the number of  SRS resource units that needs to be monitored by the UE for its measurement. 
RSSI can be seen as a basic measurement capability for the UE to assist the network to handle the cross link interference. But for the low complexity and low energy consumption devices, there is no need to mandate them to support SRS-RSRP measurement.
Based on the discussion we have the following proposals for UE measurement capability on SRS-RSRP and RSSI for cross link interference (CLI).
Proposal 1: Decouple of the UE measurement capability for CLI-RSSI and SRS-RSRP measurements 
Proposal 2: Define the CLI-RSSI measurement capability as mandatory 
Proposal 3: Define the SRS-RSRP measurement capability as optional, FFS if the optionality needs be further divided by #SRS in a slot that UE need to monitor for CLI measurement 
Conclusion
Proposal 1: Decouple of the UE measurement capability for CLI-RSSI and SRS-RSRP measurements 
Proposal 2: Define the CLI-RSSI measurement capability as mandatory 
Proposal 3: Define the SRS-RSRP measurement capability as optional, FFS if the optionality needs be further divided by #SRS in a slot that UE need to monitor for CLI measurement 

[bookmark: _In-sequence_SDU_delivery]References
R1-1903677 LS on UE-UE CLI measurement/reporting and Network coordination mechanism for CLI, RAN1

	3/3	
image1.png
ayd TO

UE specific PUSCH

RSSI Measurement Resources

On! Slot

On! Slot





