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1 Introduction
In RAN2 #106 meeting, CLI related measurement and reporting procedures were discussed, including measurement configuration, reporting configuration, layer 3 filtering, etc. Several agreements have been achieved as follows [1].
	Agreements

1. RAN2 aims to reuse the existing RRM procedures as much as possible for measurements configuration and reporting of SRS-RSRP and CLI-RSSI measurements, and minimize the impact on RRC specification.

FFS Whether to Extend MeasObjectNR to include the SRS-RSRP and CLI-RSSI measurement resource configuration or specify a new measurement object specific for CLI measurements

2. Extend ReportConfigNR to support the SRS-RSRP and CLI-RSSI measurement reporting configuration.

3. Layer 3 filtering is applied to the SRS-RSRP measurement.

4. Layer 3 filtering is applied to the CLI-RSSI measurement.

5. Extend MeasurementReport message to report the measurement result of SRS-RSRP or CLI- RSSI measurement

6. The periodic measurement reporting is supported for both SRS-RSRP and CLI-RSSI measurements (this does not preclude also supporting event triggered reporting)


	Agreements

1. Support at least one event for CLI measurement reporting – 

1) Event A: SRS-RSRP is above threshold; 

FFS: Whether existing event 1a can be reused

FFS: Whether CLI-RSSI can also be configured as the measurement quantity for this event.

FFS: Whether we also need an event for below threshold


Considering that a complete measurement procedure needs to be specified for CLI measurement, in this contribution, we will first analyse the impacted aspects due to the introduction of CLI measurement and then summarize remaining issues for further study.
2 Discussion
Similar as the current SSB based or CSI-RS based RRM measurement, the CLI measurement also covers three procedures in general, i.e., the measurement configuration, the measurement performing and the measurement reporting procedures. In the following sections, we will first investigate the three procedures respectively and figure out relevant issues to be addressed further. Besides, we will also discuss UE capabilities to support the CLI measurement.
2.1 Measurement configuration
Here we take the content of the measurement configuration defined in TS 38.331 as an example. The measurement configuration includes five parts of parameters, including measurement objects, reporting configurations, measurements identities, quantity configurations and measurement gaps. In this section, we focus on the measurement object relevant configurations whereas issues on layer 3 filtering and measurement gaps will be analysed in section 2.2 and aspects related to reporting will be discussed in section 2.3.
As for the configuration of measurement object, there are generally two aspects which need to take into account.

Issue 1: Where to specify the CLI measurement resource configuration
In RAN2 #106 meeting, it was discussed whether to define a new measurement object IE for the CLI measurement, but no consensus was achieved. Both of the two alternatives can have some merits. 
For one thing, specifying the CLI measurement resource in a new IE can leave the current measurement object configuration unchanged and separate the configuration for DL signals and UL signals, which may make the configuration clearer. For another thing, extending the existent measurement object configuration to include the CLI measurement resource configuration can be a simpler way with less specification efforts.
Considering that the time budget for CLI measurement is limited, we think reusing the current measurement object configuration is the preferable solution. More details can be found in our companion contribution [2].
Issue 2: How to define the CLI measurement resource configuration
As for the specific design of the CLI measurement resource configuration, we need separate resource configurations for the SRS-RSRP resource and the CLI-RSSI resource.

RAN1 has sent an LS to RAN2 [3], which provides detailed definitions and value ranges of parameters to be included for the SRS-RSRP and CLI-RSSI resource configuration. We should complete the corresponding signalling design for CLI measurement resource configuration based on RAN1’s indication.

For the CLI-RSSI measurement, there is no existing resource configuration which contains required fields for the CLI-RSSI resource configuration. Hence, we should define a new IE, e.g., CLI-RSSI-Config, to specify the CLI-RSSI measurement resource.
For the SRS-RSRP measurement, similar as the CLI-RSSI measurement, one solution is to define a new IE for SRS-RSRP resource configuration. However, according to RAN1’s LS, fields of the corresponding measurement resource configuration are mostly the same as those in the current IE SRS-Config. Therefore, instead of defining a new IE, it may be better to extend the current SRS-Config to support the SRS-RSRP resource configuration for CLI measurement.
Besides, RAN4 has sent an LS on the SRS-RSRP measurement resource configuration too [4], which should be taken into account when specifying the SRS-RSRP resource.

Specific designs of the SRS-RSRP and CLI-RSSI measurement resource configuration are also illustrated in our companion contribution [2].
2.2 Performing measurement

In this section, we investigate potential impacted aspects when UE is performing the CLI measurement. Layer 3 filtering and measurement gaps are taken into account here.
Issue 3: How to define the quantity configuration for CLI measurement
In RAN2 #106 meeting, it has been agreed that layer 3 filtering will be applied to both the SRS-RSRP measurement and the CLI-RSSI measurement. Therefore, the remaining issue becomes how to define the quantity configuration of the CLI measurement. At least two aspects need to be considered in our view.
· 3-1: how to define the content of the quantity configuration for CLI measurement
Currently, disparate filtering coefficients are defined for different quantities (i.e. RSRP, RSRQ and SINR) in the quantity configuration for SSB based or CSI-RS based measurements, and if corresponding coefficients are not configured, default values will be used. Besides, in NR, the network can configure at most two sets of quantity configurations.
Based on the existent framework, we should determine the content of the CLI quantity configuration (e.g., whether to set default filtering coefficients for SRS-RSRP and CLI-RSSI) and analyse whether more than one set of filtering coefficients are needed for CLI measurement.

· 3-2: where to specify the CLI quantity configuration

There can be two options for specifying the CLI quantity configuration.
· Option 1: extend the existent QuantityConfig to include filtering coefficients for SRS-RSRP and CLI-RSSI.

· Option 2: define new quantity configuration IE(s) to include filtering coefficients for SRS-RSRP and CLI-RSSI.

The final decision may depend on whether we introduce a new measurement object for CLI measurement or not. If the CLI measurement resource is defined in the MeasObjectNR, option 1 may be better to keep consistent with the current framework. Otherwise, option 2 may be considered.
Issue 4: Measurement gap related aspect
For this issue, we have sent an LS to RAN4 to ask whether measurement gaps are necessary for CLI measurements, hence we can wait for RAN4’s progress first and make designs based on RAN4’s agreements.
2.3 Measurement reporting

The measurement reporting concerns two aspects, one is the measurement report triggering while the other is the measurement result report. We discuss issues on report triggering first and then on measurement report.
Issue 5: Whether to specify more events for CLI measurement
According to the agreement in RAN2 #106 meeting, the periodical report type would be supported for CLI measurement and at least one event (SRS-RSRP is above threshold) would be introduced for SRS-RSRP measurement reporting. It is now for further study if we need more events.
· 5-1: whether to define events for CLI-RSSI measurement

The first issue is whether the CLI-RSSI measurement result should be a trigger quantity. Considering that the SRS-RSRP measurement and the CLI-RSSI measurement have different complexities, these two types of CLI measurement may not need to be supported simultaneously and may be utilized in different situations or by different types of UEs, defining separate events for CLI-RSSI measurement can be beneficial under certain cases (e.g. when the UE only supports/performs the CLI-RSSI measurement).
· 5-2: whether to define other events than ‘results above threshold’

This issue depends on use cases. Before introducing more events, we should identify the motivation first, i.e., make sure that these events are useful or necessary for the UE or the network to reduce interferences.
Issue 6: How to define the CLI report configuration
After determining report types for CLI measurement, we need to specify relevant report configurations. Similar as the current periodical and event-triggered report type, report interval, report amount and report quantities should also be defined for both the periodical and the event-triggered type of the CLI measurement report. Besides, take existent events as an example, some event related fields (e.g., threshold, hysteresis, time to trigger, etc.) are also necessary for the event-triggered CLI measurement report.
Issue 7: How to report the CLI measurement result
Finally, for measurement report, the CLI measurement result should be added in the current MeasResults. There are two sub-issues to consider.
· 7-1: how to define the content of the CLI measurement result
A new IE needs to be defined to include the CLI measurement result which consists of at least the measured SRS-RSRP and/or CLI-RSSI. Other fields, e.g., the SRS resource ID, can be studied further to check if they are also useful for the network.
· 7-2: whether to report the serving cell measurement result together

According to the current framework of measurement reporting, available measurement results of serving cells which are configured with servingCellMO will be included in the measurement report whenever measurement reporting is triggered. Similarly, we should discuss whether this rule is also applied to the CLI measurement reporting, i.e., whether the measurement result of servingCellMO should be included in the measurement report for CLI results. 

For the issue on measurement reporting, we have a contribution [5] to analyse whether and how to specify other events for CLI measurement.
2.4 UE capabilities
To support the CLI measurement, similar as the current RRM measurement, it is necessary to introduce corresponding UE capability parameters.
Issue 8: Whether to define separate capabilities for CLI-RSSI and SRS-RSRP measurements
Since there would be two different types of CLI measurements—the CLI-RSSI measurement and the SRS-RSRP measurement, we need to determine whether we introduce a single UE capability which is common for CLI measurements, or two separate UE capabilities are defined for the two types of CLI measurements respectively.
As far as we are concerned, since the complexity of the CLI-RSSI measurement and the SRS-RSRP measurement is different, it is better to distinguish the two types of CLI measurement, i.e., introducing two UE capabilities. In [6], we analyse this issue in detail.
Issue 9: Whether other capabilities are needed

According to previous RAN1 and RAN4 meetings, whether the UE is expected to receive PDSCH on CLI measurement symbols is still under discussion. As highlighted below [7], RAN1 may clarify for the UE capability to support FDM between PDSCH and CLI measurement resource. If so, we may need to introduce new UE capabilities.
	Agreement

For CLI measurement, PDSCH rate matching can be applied. For PDSCH rate matching configuration, 

· Rel-15 functionalities for PDSCH rate matching are applied, and no new PDSCH rate matching configuration is introduced in Rel-16 for CLI measurement.

Note: Existing rate matching resources can be re-used.

Note: Depending on UE capability discussions, UE may not be required to assume that PDSCH is FDMed with SRS measurement resource
Agreement

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)


Given that there are two meetings left for this topic, RAN2 should discuss all of these issues except for which is depending on RAN1 and RAN4 in RAN2#107, and stick to the previous agreement that reuse the existing RRM procedures as much as possible to ensure this WI can be completed on time.
Proposal 1: All of the observed issues except for which is depending on RAN1 and RAN4 shall be discussed in RAN2#107, and RAN2 should reuse the existing mechanism and configurations as much as possible.
3 Conclusion

In this contribution, we analyse the potential impacted aspects when CLI measurement is introduced. Remaining issues are stated as follows:
Observation: Following issues need to be addressed for CLI measurement:
· Issue 1: How to specify the CLI measurement resource configuration
· Define new measurement object IE or extend the current MeasObjectNR.
· Issue 2: How to define the CLI measurement resource configuration
· Specific design of the SRS-RSRP and the CLI-RSSI resource configuration with considerations on RAN1 and RAN4 LS.
· Issue 3: How to define the quantity configuration for CLI measurement
· 3-1: how to define the content of the quantity configuration for CLI measurement
· Whether to set default values.

· Whether to configure multiple sets of filtering coefficients.

· 3-2: where to specify the CLI quantity configuration
· Define new quantity configuration IE or extend the current quantityConfig.
· Issue 4: Measurement gap related aspect
· Wait for RAN4’s progress.

· Issue 5: Whether to specify more events for CLI measurement
· 5-1: whether to define events for CLI-RSSI measurement

· 5-2: whether to define other events than ‘results above threshold’
· Issue 6: How to define the CLI report configuration
· Specific design of the CLI report configuration for the periodical and the event-triggered type.
· Issue 7: How to report the CLI measurement result
· 7-1: how to define the content of the CLI measurement result
· Whether to include other fields than measurement results (i.e., SRS-RSRP, CLI-RSSI).

· 7-2: whether to report the serving cell measurement result together
· Issue 8: Whether to define separate capabilities for CLI-RSSI and SRS-RSRP measurements
· Issue 9: Whether other capabilities are needed
· Wait for RAN1’s and RAN4’s progress.

Proposal 1: All of the observed issues except for which is depending on RAN1 and RAN4 shall be discussed in RAN2#107, and RAN2 should reuse the existing mechanism and configurations as much as possible.
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