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Introduction
[bookmark: _Ref398821160]In RAN1#90, the cross link interference as well as the definitions of RSRP/RSSI for UE-to-UE CLI were agreed as follows,
Agreements:
· TRP-to-TRP measurement is not specified in NR Rel-15 (i.e., left to NW implementation)

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

In this contribution, we discuss the RSRP and RSSI of IE-to-UE measurements to support cross-link interference management scheme in Rel-15.  
Measurements for Cross-Link Interference (CLI)

In the long-term CLI measurements, the gNB/UE measures the cross-link interference on known RS. CLI is characterized by its robustness and uncertainty comparing to Gaussian-like inter and intra-cell interference.  The cross-link interference may come from different sources, such as neighbor gNBs or UEs, which could transmit on different directions.  It is challenged to identify the interfering links and the interfering sources on a given spectrum band with flexible duplex.   It was agreed in RAN1#90 that UE-to-UE interference measurement and reporting are supported and based on SRS for RSRP CLI.   
The deployment scenario of flexible duplex is when the number of users in the system is very sparse.   Each cell would have its own DL/UL configuration based on the traffic arrival within its cell.   This will allow the system to optimize the DL and UL system throughput.   If the system load is high, the network would not have dynamic DL/UL configurations since the demand of DL and UL traffic would be high and interference among neighboring cells need to be controlled.  The potential of UE-to-UE cross link interference that UE reception will be strongly interfered by nearby UEs’ transmission operating at the same spectrum.    The UE-to-UE CLI would be severe and uncontrollable due to UE mobility if the aggressor UEs are in close distance.   RSSI measurements would have slow variation when the system load is low and the interference are from neighboring cells’ DL signals.   RSSI measurements would be sufficient to identify the robust UE-to-UE CLI since the RSSI measurement results with have spike with severe UE to UE interference.   The bursty high RSSI measures would provide good indication of UE-to-UE CLI if aggressor UEs are close by.  
Proposal 1: RSSI for CLI is defined as the linear average of total received power of specific symbols and given bandwidth without any specific RS.  The bursty high RSSI measures at UE are sufficient for the indication of UE-to-UE CLI

For SRS-RSRP measurements, UE needs to be configured with other UE’s SRS, of all aggressors in order to perform the desired measurements.   The baseline assumption of flexible duplex deployment scenarios is that the sysmte load is low.   In order to support SRS-RSRP measurements, the network needs to synchronize and coordinate among gNBs to identify the potential aggressors in creating cross-link interference.  UEs need to be configured with measurement gaps to synchronize RSs of all potential aggressors and to perform SRS-RSRP measurements.  It was agreed in RAN1#90 that every SRS resource has to be explicitly configured, i.e. there is no SRS blind acquisition by the UE required and the UE is not required to perform time tracking or time adjustment relative to DL operation in order to perform SRS-RSRP measurement.   Every UE would have different TA values.  It is expected that the performance of SRS-RSRP would be inaccurate due to the timing error.   Since SRS-RSRP measurements would consume lots of UE processing power, the number of RSRP measurements needs to be limited not more than 4.  If the number of RSRP measurements to be measured is small, some aggressors might be missed.  Otherwise, network needs to identify and track the potential aggressors precisely.   If the number of SRS-RSRP measurements to be measured is large, UEs need to prepare lots of processing power and time for SRS-RSRP measurements.   This will either increase the cost of or reduce the data processing capability of UEs.  Thus, it is not desired to support SRS-RSRP measurements for UE-to-UE CLI in NR Rel-15.   

Proposal 2: SRS-RSRP measurements for UE-to-UE CLI are not supported in NR Rel-15.    
Conclusions
In this contribution, we discussed the UE-to-UE CLI measurement with the following proposals: 
· Proposal 1: RSSI for CLI is defined as the linear average of total received power of specific symbols and given bandwidth without any specific RS.  The bursty high RSSI measures at UE are sufficient for the indication of UE-to-UE CLI
· Proposal 2: SRS-RSRP measurements for UE-to-UE CLI are not supported in NR Rel-15.    
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