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1. [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1 NR Adhoc 1901, the UE-to-UE CLI measurements for cross-link interference management have been discussed and following agreements were reached.
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

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 discuss the detailed design aspects for CLI-RSSI and SRS-RSRP. 
2. Discussion
2.1. SRS-RSRP
The following details should be discussed and decided to finalize SRS-RSRP. 
Number of SRS that a UE is expected to monitor
The number of SRS that a UE is able to monitor has strong relation with UE complexity and power consumption, a reasonable value should be carefully selected. Given the current agreement that SRS-RSRP is based on L3 measurement and reporting, it is quite similar to the RSRP measurement for RRM purposes. Thus the number of SRS that that UE is required to measure RSRP can be similar as the number of SSBs that UE is required to measure RRM. 
In Rel-15, RAN4 defined the maximum number of SSBs that UE is required to monitor for RRM, as shown in the following TS38.133 text, which means maximum [14] SSBs and 24 SSBs are required to monitor for UE RRM measurement for FR1 and FR2, respectively. 
	[bookmark: _Toc526331713]TS38.133 v15.3.0
[bookmark: _Toc535476020]9.2.3	Number of cells and number of SSB
9.2.3.1	Requirements for FR1
For each intra-frequency layer, the UE shall be capable of monitoring at least 8 cells.
For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of monitoring at least [14] SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is no smaller than the number of configured RLM-RS SSB resources.
9.2.3.2	Requirements for FR2
For each intra-frequency layer the UE shall be capable of monitoring at least 6 cells on a single serving carrier (PCC or PSCC or 1 SCC if PCC/PSCC is in a band different from SCC) out of all the serving carriers configured in the same band.
For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of monitoring at least 24 SSB with different SSB index and/or PCI on a single serving carrier (PCC or PSCC or 1 SCC if PCC/PSCC is in a band different from SCC) out of all the serving carriers configured in the same band. UE shall be capable of monitoring 2 SSB(s) on serving cell for each of the other serving carrier(s) in the same band. UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR on all above-mentioned SSBs


It is therefore proposed to use the same value as defined in SSB based RRM for SRS-RSRP.
Proposal 1: The maximum number of SRSs that UE is required to monitor for SRS-RSRP on serving cell is [14] for FR1 and 24 for FR2. 
UE transmission timing for SRS
It is highly preferable that the SRS transmission behavior is not changed for the purpose of SRS-RSRP, such that the CLI operation can be transparent to the UE transmitting SRS. In this sense the UE transmission timing for SRS should be the same as in Rel-15. 
Proposal 2: The UE transmission timing for SRS should be the same as in Rel-15, i.e. following serving cell UL transmission timing. 
UE receiving timing for SRS-RSRP measurement
Given that the SRS transmission timing is the same as the serving cell UL transmission timing, the SRS receiving timing from another UE perspective may be different from the serving cell DL timing due to the timing advance and NTA_offset applied by the SRS transmitting UE. According to RAN4 specification, the NTA_offset can be up to 13us for FR1 and 7us for FR2, which is less than one OFDM symbol for all numerologies. Thus from UE perspective, at least it is supported that the offset between SRS receiving timing and regular serving cell DL receiving timing can be accommodated by a timing offset of up to one OFDM symbol.
Proposal 3: The followings are at least supported from UE perspective:
· UE uses its own serving cell DL timing to perform SRS-RSRP measurement
· UE uses a different DL timing than its own serving cell DL timing to perform SRS-RSRP measurement, where the timing difference is a constant value with no larger than one OFDM symbol
PDSCH rate matching
From the SRS receiving UE perspective, both serving cell PDSCH and neighbor cell SRS can be received within a single DL slot. It would be preferred if the serving cell PDSCH can be rate matched around the SRS thus avoid the impact to PDSCH decoding due to interference from neighbor cell SRS. Such PDSCH rate matching can be achieved by either symbol level rate matching and RE level rate matching. For symbol level rate matching, the Rel-15 semi-static or dynamic RB symbol level rate matching can be reused. For RE level rate matching, the Rel-15 semi-static rate matching around NZP CSI-RS can be reused, i.e. network can configure 6 NZP-CSI-RS resources on the OFDM symbol aligned with neighbor cell SRS to mimic a comb-like SRS structure, such that the PDSCH can be effectively rate matched around SRS. 
Proposal 4: Both symbol level and RE level rate matching can be supported using Rel-15 functionalities for PDSCH rate matching around neighbor cell SRS for RSRP measurement, no new PDSCH rate matching scheme is introduced.  
2.2. CLI-RSSI
The CLI-RSSI is measured on a particular time/frequency resource with energy measurement not relying on any particular signal thus it is much simpler than SRS-RSRP from UE implementation perspective. On the time/frequency that RSSI is measured, the neighbor gNB can schedule any type of UL transmission (SRS, PUSCH, PUCCH, PRACH, etc) from one or multiple UEs. If the measurement report can be exchanged between neighbor gNBs along with the resource on which the RSSI is measured, the interference source can be identified by neighbor gNB checking the historical UL scheduling decisions of the “aggressor UEs”. This means that the network should have the clear knowledge about the exact time/frequency resource where RSSI measurement is performed. In addition, the non-filtered (either L1 or L3 filter) CLI-RSSI is beneficial for network to identify the interference source more accurately. Therefore it is proposed to specify L1 RSSI measurement and report for CLI-RSSI. 
Proposal 5: L1 CLI-RSSI measurement should be supported in Rel-16. The time/frequency resource on which the L1 CLI-RSSI measurement is performed should be provided in the measurement report. 
2.3. UE capability and configuration for CLI-measurement
Clearly the CLI-RSRP has much higher implementation complexity than CLI-RSSI, thus independent UE capability should be defined for CLI-RSRP and CLI-RSSI, respectively. Accordingly, the network configuration of CLI-RSRP and CLI-RSSI should also be independent. For a UE supporting both CLI-RSRP and CLI-RSSI, it is up to network to configure either of the two measurements, or both at the same time. 
Proposal 6: CLI-RSRP and CLI-RSSI should be specified with independent UE capabilities and network configurations.  

3. Conclusion
In this contribution, we discuss the detailed design aspects for CLI-RSSI and SRS-RSRP. And have following proposals: 
Proposal 1: The maximum number of SRSs that UE is required to monitor for SRS-RSRP on serving cell is [14] for FR1 and 24 for FR2. 
Proposal 2: The UE transmission timing for SRS should be the same as in Rel-15, i.e. following serving cell UL transmission timing. 
Proposal 3: The followings DL receiving timing are supported from UE perspective for SRS-RSRP measurement:
· UE uses its own serving cell DL timing to perform SRS-RSRP measurement
· UE uses a different DL timing than its own serving cell DL timing, where the timing difference is a constant value with no larger than one OFDM symbol
Proposal 4: Both symbol level and RE level rate matching can be supported using Rel-15 functionalities for PDSCH rate matching around neighbor cell SRS for RSRP measurement, no new PDSCH rate matching scheme is introduced.  
Proposal 5: L1 CLI-RSSI measurement should be supported in Rel-16. The time/frequency resource on which the L1 CLI-RSSI measurement is performed should be provided in the measurement report. 
Proposal 6: CLI-RSRP and CLI-RSSI should be specified with independent UE capabilities and network configurations.  
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