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1. Introduction
During RAN2#107 meeting, it is agreed to define a new MeasObjectCLI for CLI measurement. 
5	Define new IE MeasObjectCLI for CLI.
FFS Whether to allow more than one MeasObjectCLI to be configured to the UE.

R2-1911798  Report of Offline discussion #071	LGE	discussion	Rel-16	NR_CLI_RIM
=>	FFS in the above agreements is left open for next meeting as it doesn't impact development of the draft CR.
However, companies haven’t reached consensus on whether to support multiple CLI MOs configuration, and the discussion is postponed due to less impact to ASN.1. In addition, during online/offline discussion, seems companies have different understanding on the whether the measurement results derived from single resource or group of resources. In this contribution, we discussed these remaining issues and shared our views. 
2. Consideration on multiple MOs
According to WID[1], to mitigate cross-link interference in paired and unpaired spectrum, it was agreed to introduced CLI measurement, which is UE to UE measurement. Based on RAN1’s progress, UE supports SRS-RSRP and CLI-RSSI measurement and reporting. In addition, RAN1 made following agreements during RAN1#96 meeting:
Agreement-----RAN1#96
In information element of resource configuration for CLI-RSSI measurement, reference subcarrier spacing for CLI-RSSI measurement is included.
· All subcarrier spacings supported in Rel-15 NR for FR1, FR2
· Subcarrier spacing is a reference unit of time/frequency resource configuration.
· UE operates CLI measurement within the active BWP. 
· The subcarrier spacing for CLI-measurement resource configuration can be same or different from the SCS of the active BWP.
One or multiple resources for CLI-RSSI measurement can be configured
· Maximum number of measurement resource for CLI-RSSI measurement is 64.
For SRS-RSRP measurement, one or more SRS resource per serving cell can be configured
For SRS-RSRP, the total number of SRS resources to be monitored by a UE should not exceed 32.
Per our understanding, the purpose of CLI measurement is to discover cross link interference from other aggressor UEs in neighbour cells, then network can take smart scheduling decision for victim UE, or initiate coordination between neighbour cells (e.g. intended DL/UL configuration) to reduce impact on UE-UE CLI. Therefore, when configuring CLI measurement to a victim UE, the SRS resources configured in CLI measurement object may belong to several potential aggressor UEs in neighbour cells, and those neighbour cell identities can be transparent to victim UE. 
Observation 1:  The SRS resources configured in CLI measurement are transmitted by potential aggressor UEs in neighbour cells. 
So far, RAN1 discussed the applicability of CLI measurement in FR1 and FR2 scenario. However, it is unclear whether network can configure CLI measurement towards the frequency of SCell (e.g. NR CA) or PSCell (e.g. EN-DC). RAN4 only made conclusion in RAN1#AH1901 that “For L3 measurement reporting of RSSI/SRS-RSRP, the specification detail on the reporting and triggering mechanism is discussed in RAN2”. 
According to WI and TR38.828, cross link interference exists when aggressor BS/UEs are close to victim BS/UEs, for intra-frequency deployment, CLI problem may happen no matter UE is operating on PCell or SCell. So to facilitate network to discover the problem and take appropriate scheduling action, it makes sense to support CLI measurement for CA, EN-DC and MR-DC UEs. From UE perspective, UE only need to perform CLI measurement within the active BWP of corresponding serving cell.    
Observation 2:  From network point of view, CLI issue may happen in PCell, PSCell as well as SCell. 
Proposal 1: CLI measurement is supported for UEs configured with CA, EN-DC or MR-DC.
Regarding the stage 3 impact of proposal 1, it includes following aspects:
· Signaling supports multiple CLI measurement objects, each measurement object contains one or more SRS resources;
· Signalling supports association between each CLI measurement object and current serving cells of victim UE. 
Proposal 2: Network can configure more than one CLI measurement objects to UE, and each measurement object associates with a specific serving cell of the UE. The measurement/reporting of each CLI MO are independent. 
3. Measurement triggering and reporting
During RAN2 last meeting, it is agreed to reuse the existing IE SRS-Config in MeasObjectCLI, to indicate the SRS resources for SRS-RSRP measurement. In addition, regarding the CLI resources for CLI-RSSI measurement, RAN1 made following agreements in RAN1#96 meeting:
Agreement-----RAN1#96
In information element of resource configuration for CLI-RSSI measurement, at least following parameters are included
· Number of PRBs and start PRB index for subband indication
· Note: Configured PRBs are contiguous.
· Note: The exact number of PRBs is up to RAN4.
· Number of OFDM symbols and first OFDM symbol index in a slot
· Note: Configured OFDM symbols are contiguous.
· Note: The exact number of OFDM symbol is up to RAN4.
Note: Depending on UE capability discussions, UE may not be required to assume that PDSCH is FDMed with CLI-RSSI measurement resource(s).
Based on above conclusions, it is clear that separate configuration structures are needed for SRS-RSRP and CLI-RSSI resources. In addition, RAN1 has following agreement that measurement/report of them are independent.
Agreement --- RAN1#AH1901
From a specification perspective, the measurement/report configuration of CLI-RSSI and SRS-RSRP are independent.
Similar to legacy NR SSB/CSI-RS measurement, both SSB and CSI-RS resources can be configured within a single MO. According to the draft TS38.331 CR in RAN2’s email discussion [2], the same approach is adopted in CLI measurement, that network can configure CLI and SRS resources in a single MO, and only one RS type will be associated to a ReportConfig to indicate the used resource(e.g. CLI-RSSI or SRS).
Observation 3: Network can configure both SRS resources and CLI resources in a single MO, and a given ReportConfig only associates to one resource type. 
When network provides SRS resources and CLI resources in the same MO. One concern is that the modification of SRS resources may impact the on-going CLI-RSSI measurement configured in the same MO (e.g. UE will stop TimerToTrigger timer if running), which may cause undesirable delay to CLI-RSSI measurement event reporting. 
Similar problem was discussed in [4]. However, the suggestion of decoupling CSI-RS and SSB was not agreed in the end due to NBC concern to UE implementation. So currently, if network wants to avoid such impact, network has to configure CSI-RS resources and SSB in separate MOs. Here, for CLI measurement, network is likely to update the measured resources dynamically in order to monitor the interference timely. Then to avoid the cross impact between SRS-RSRP and CLI-RSSI measurement, it is reasonable to consider the decouple mechanism at the beginning.    
Proposal 3: When configuring SRS resource and RSSI resources within the same measObjectCLI, updating (e.g. add/remove/modify) of SRS resources should not impact the ongoing CLI-RSSI measurement included in the same measObjectCLI, and vice versa. 
4. L3 filtering
In RAN1 discussion, RAN1 agreed that the UE can only perform CLI measurement (including SRS-RSRP and CLI-RSSI) within active BWP. Moreover, based on RAN4’s reply LS[3] on gap requirement, RAN4 confirm that gap is not needed for SRS-RSRP and CLI-RSSI measurement. 
Considering a UE may be configured with up to 4 BWPs and network may use DCI to dynamic switch the active BWP, so the measured SRS resources or CLI-RSSI resources will vary upon BWP switch. From network perspective, it is impossible to keep updating the measurement object upon active BWP change, so for when configuring CLI measurement, the bandwidth of SRS resources or configured in MeasObjectCLI can be large (equivalent to the transmission bandwidth of that SRS in neighbour cell), and UE is only required to measure the overlapped SRS resource part upon active BWP change. For resources for CLI-RSSI measurement, it is the same.
Observation 4:  The bandwidth of SRS resources or CLI-RSSI resources in CLI measurement can be large, while the victim UE is only required to measure the overlapped resource part upon active BWP switch.
As agreed in RAN2, L3 filtering is supported for both SRS-RSRP and CLI-RSSI measurement, however, considering the measured resource elements vary upon BWP switching. For SRS-RSRP measurement, for a given SRS resource, we think the measured result may no fluctuate much, because it is referring to the received power of SRS signal, and the large-scale fading distance mainly relates to the distance between aggressor UE and victim UE. While for CLI-RSSI measurement, the RSSI indicates the linear average of total received power observed in the certain OFDM symbols in frequency domain, the measured results may fluctuate much upon BWP switching. 
Observation 5:  Upon BWP switching, the SRS-RSRP results of a given SRS resource may not fluctuate much, but the CLI-RSSI results of a given RSSI resource may fluctuate dramatically.
Based on observation 4, if the UE keeps using the old CLI-RSSI results (in old BWP) for L3 filtering, the filtered results may be unreliable for event judgment and periodical reporting. Notice that this problem does not exist in SSB or CSI-RS measurement, because the measured SSB and CSI-RS resources won’t be changed upon BWP switching. 
To solve this problem, the following solutions can be considered upon active BWP switching:
· Solution1: For CLI-RSSI measurement, the UE resets L3 filter mechanism (e.g. discard the measure results collected in old BWP), while keeps TimeToTrigger timer running if started;
· Solution2: For CLI-RSSI measurement, the UE resets L3 filter mechanism and stops TimeToTrigger timer if running;
· Solution3: For CLI-RSSI measurement, Up to UE implementation whether to reset the L3 filter based on the overlapping situation between old BWP and current BWP.
In our understanding, it is simpler for UE to always do L3 filtering reset upon BWP switch. Regarding the TimerToTrigger timer, if UE changes to a new BWP with less interference, the new CLI-RSSI result simple (without filtering with old result) will naturally stops the TimeToTrigger timer in UE’s RRC layer, so we think it is acceptable to keep TimeToTrigger timer running, and the event reporting won’t be delayed if the UE continues suffering high interference in the new BWP. However, whether to reset the L3 filter may also depend on the location of two BWPs (whether they are overlapped or not). Then solution3 gives more flexibility to UE implementation. So we suggest to further discuss solution 1 and 3 in RAN2:
Proposal 4: For L3 filtering of CLI-RSSI measurement upon BWP switch, to discuss the following solutions:
· Solution1: The UE resets L3 filter mechanism (e.g. discard the measure results collected in old BWP), while keeps TimeToTrigger timer running if started;
· Solution2: It is up to UE implementation whether to reset the L3 filter based on the overlapping situation between old BWP and current BWP.
5. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  The SRS resources configured in CLI measurement are transmitted by potential aggressor UEs in neighbour cells. 
Observation 2:  From network point of view, CLI issue may happen in PCell, PSCell as well as SCell. 
Observation 3: Network can configure both SRS resources and CLI resources in a single MO, and a given ReportConfig only associates to one resource type. 
Observation 4:  The bandwidth of SRS resources or CLI resources in CLI measurement can be large, while the victim UE is only required to measure the overlapped resource part upon active BWP switch.
Observation 5:  Upon BWP switching, the SRS-RSRP results of a given SRS resource may not fluctuate much, but the CLI-RSSI results of a given RSSI resource may fluctuate dramatically.
Proposal 1: CLI measurement is supported for UEs configured with CA, EN-DC or MR-DC.
Proposal 2: Network can configure more than one CLI measurement objects to UE, and each measurement object associates with a specific serving cell of the UE. The measurement/reporting of each CLI MO are independent. 
Proposal 3: When configuring SRS resource and CLI resources within the same measObjectCLI, updating (e.g. add/remove/modify) of SRS resources should not impact the ongoing CLI-RSSI measurement included in the same measObjectCLI, and vice versa. 
Proposal 4: For L3 filtering of CLI-RSSI measurement upon BWP switch, to discuss the following solutions:
· Solution1: The UE resets L3 filter mechanism (e.g. discard the measure results collected in old BWP), while keeps TimeToTrigger timer running if started;
· Solution2: It is up to UE implementation whether to reset the L3 filter based on the overlapping situation between old BWP and current BWP.
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