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Discussion & Decision 
1. Introduction
During RAN2#106 meeting, RAN2 made many essential agreements related to the measurement for CLI WI.
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

In this contribution, we focus on the remaining issues of measurement and reporting for CLI.
2. Discussion

The concept of CLI measurement coming from other UEs in neighbouring cells is quite new compared with the legacy measurements which are measured usually the downlink signals from the source or neighbor cells. However, the general RRM procedure of measurement configuration and reporting are used as much as possible to reduce the complexity and make the measurement procedure consistently, and it can be possible because the basic RRM procedure itself is same with the legacy procedure. 
As discussed in the last meeing, RAN2 should determine 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. In addition, the details of event based CLI measurement reporting (e.g. whether event 1A is reused and whether CLI-RSSI can be configured as the measurement quantity for this event) should be determined.

In below sections, we would list the issues to be considered in this meeting regarding measurement configurations i.e. measurement object, report configuration and measurement results.

2.1
Measurement object configuration for CLI
As requested by RAN1 and RAN4 [2][3][4], the measurement object for CLI should include the SRS resources configuration (SRS-Config) to meet the agreements from other WG as below [3]. 
	RAN WG1 Ad-Hoc Meeting 1901

The following CLI measurements are supported:

· For SRS-RSRP

· UE is not required to measure SRS using different SCS compared to the downlink active BWP SCS of the same carrier
RAN WG1 Meeting #96

For SRS-RSRP measurement, one or more SRS resource per serving cell can be configured.
In information element of resource configuration for CLI-RSSI measurement, reference subcarrier spacing for CLI-RSSI measurement is included.

· 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.


In addition, detail parameter setting for SRS resource configuration for CLI is provided [4] in terms of RRC parameter perspective as in below table. 
	Parameter name in specification
	Final decision in RAN4

	SRS-scs
	15, 30, 60 kHz for FR1
60, 120 kHz for FR2

	nrofSRS-Ports
	1

	transmissionComb
	n2 comboffset (0,1), cyclicShift (0,…,7)
n4 comboffset (0,..,3), cyclicShift (0,…,11)

	resourceMapping
	startPosition INTEGER (0,…,5)
nrofSymbols ENUMERATED {n1}
repetitionFactor ENUMERATED {n1}

	freqDomainPosition
	0,…,67

	freqDomainShift
	0,…,268

	freqHopping note1
	c-SRS INTEGER (0,…,63)
b-SRS INTEGER (0,…,3)
b-hop INTEGER (0,…,3)

	groupOrSequenceHopping
	neither

	SRS-Measurement-PeriodicityAndOffset
(only periodic)
	sl1 NULL, 
sl2 INTEGER(0..1), 
sl4 INTEGER(0..3), 
sl5 INTEGER(0..4), 
sl8 INTEGER(0..7), 
sl10 INTEGER(0..9), 
sl16 INTEGER(0..15), 
sl20 INTEGER(0..19), 
sl32 INTEGER(0..31), 
sl40 INTEGER(0..39), 
sl64 INTEGER(0..63), 
sl80 INTEGER(0..79), 
sl160 INTEGER(0..159), 
sl320 INTEGER(0..319), 
sl640 INTEGER(0..639)

	 Note 1: b-hop and b-SRS should be configured with condition b-hop > b-SRS. The condition means no frequency hopping. 


Based on above requests, one measObject for CLI is associated with the multiple SRS-Config alike the CSI-RS for RRM but these SRS resources would cover SRS transmissions of other UEs and hence cover different resources than used for the UEs own SRS transmission i.e. the purpose is SRS measurement from other cells.
Here, the main issue is whether to re-use existing MO or create a new one. 
1. Option A: Re-use the existing MO
CLI measurements means the interference on the conflict resources within the downlink resources of the serving cell. We think that the network schedules the time-frequency resources within the downlink resources (i.e. active BWP) of serving cell for CLI measurements. It may include the following contents based on the agreements from RAN1 in case of CLI-RSSI measurement:

-          Number of PRBs and start PRB index for subband indication 

-          Number of OFDM symbols and first OFDM symbol index in a slot 

-          Periodicity and Offset

In this case, we can just add the condition that this MO is associated with the serving cell i.e. measObjectNR of CLI can be set as servingCellMO without introducing new MO. From our understanding, there are no problem in functional/ signalling point of view.
2. Option B: Create new MO

We might create some new general type of MO used for cases other than for DL reference signals i.e. that cannot only cover this particular case (i.e. CLI) but also cover other cases in future that may not require an MO of the type we have today e.g. for UL delay measurements. It seems that the MeasConfig in NR is similarly rigid as in LTE i.e. MO is mandatory and no extension as level of measConfig. 
Unless we again want to promote a generalization of the RRM measurement model (should be outside the scope of this particular WI given very limited TU allocation), only option A (re-using the existing MO) seems possible. If Option B would be adopted, UE anyhow needs to know which serving cell this MO concerns. It would need to know timing, but it can probably use any cell on the frequency. So, it is not sure how this MO can be associated with the serving cell if the new MO for CLI is introduced.
Proposal 1: Measurement object for CLI is configured using the existing IE measObjectNR.
Regardless of which option is selected for the measurement object for CLI, it is ture that this measObject for CLI should include the SRS resource configuration from other UEs to be measured. It seems there are two alternatives to configure the SRS resources in MO.
· Alternative 1: Multiple SRS resource configuration explicitly in MO

· Alternative  2: Add identity of SRS resource configuration in MO i.e. use the existing IE SRS-Config

There is no difference between above two configurations because it is just optimization issue, but it is also clear that using the index of SRS resource set or SRS resource is benefitial in terms of signaling and no need to add signaling structure in MO for CLI. We just explain how the set the parameters of SRS configuration when this SRS resources are used for CLI measurement. It requires additional 1-bit indicator in the SRS-Config to inform this SRS resource configuration is not related to the SRS transmission of own UE i.e. SRS resources for CLI measurement.
Proposal 2: Index-based SRS resource configuration is used for the measurement object for CLI.

· Add index of SRS resource configuration in MO i.e. use the existing IE SRS-Config
· Add 1-bit indicator in SRS-Config to present this configuration is for the CLI measurement
2.2
Report configuration for CLI
The remaining issue to be determined in this meeting is how support the event-triggering report for CLI measurement because RAN2 already agreed that the periodic reporting would be supported as default for CLI measurement. In addition, RAN2 agreed to support an event, ‘SRS-RSRP is above threshold’, for SRS-RSRP measurement. 
For the SRS-RSRP, there are also two options to support the event-triggering report, 1) reusing the existing event i.e. A1 or A4, 2) define new event for SRS-RSRP e.g. L1 or L4.
We think the existing event is suitable because the current RRC structure of event triggering can be applied to SRS-RSRP for CLI measurement. We can define the current eventA1 is also applied for the CLI measurement, and need to add description that only SRS-RSRP is used for MeasTriggerQunantity in ths case.

eventA1                                     SEQUENCE {

            a1-Threshold                                MeasTriggerQuantity,

            reportOnLeave                               BOOLEAN,

            hysteresis                                  Hysteresis,

            timeToTrigger                               TimeToTrigger

        },

MeasTriggerQuantity ::=                     CHOICE {

    rsrp                                        RSRP-Range,

    rsrq                                        RSRQ-Range,

    sinr                                        SINR-Range

}

We merely need to check with RAN1/4 whether the value range for trigger quantity is different for SRS-RSRP. If this is the case, we can add an extension or define a constraint. Introducing a new event involves a lot more changes (e.g. procedure, equations, etc) so we should do this only if extension of the existing event is impossible. Moreover, we don’t see a need for network to know for which SRS-RSRP is below a threshold. It is sufficient for network to know which resources are still above a threshold because we think the consequence of event A2 for CLI would be similar as reportOnLeave for event A1 for CLI in terms of the network operation. Hence, we think only A1 using SRS-RSSP with reportOnLeave is needed for event-triggering for CLI.
Proposal 3: For event triggering report using SRS-RSRP, the existing event A1 is used, and no need to define the separate event of ‘below threshold’ for SRS-RSRP i.e. event A2 using SRS-RSRP.

In addition, we have concerns for the number of measurement report if we adopt the separate reporting on the independent event of the different resources i.e. even for one serving cell separate reporting on different resources. However, it may require the big burden in terms of signaling and there are no big advantages to allow the separate reporting for each SRS resource. 
a) Condition per individual SRS resource. 
b) Condition based on average across all SRS resources, again with single event.

Maybe we can use one event for both with a bit indicating whether triggering is per resource or not, but we generally think some additional limitation is needed to reduce the overhead of measurement report using event triggering.
Proposal 4: Triggering condition based on average across all SRS resources configured in MO is used.

We think the event-triggered reporting with CLI-RSSI is big burden from UE side as RSSI may fluctuated easily based on the radio condition. Anyhow this CLI-RSSI would be reported by periodically so we don’t see a real need for this case.
Proposal 5: No need to introduce the event-triggered reporting with CLI-RSSI.
2.3
Measurement results for CLI
As we indicated above, one MO for CLI can include multiple SRS resources and it can be measured by UE for the purpose of CLI. Plus, UE can report the measurement results by periodically or event-triggered, but we are not sure which measurement results are included in the measResults especially for the event-triggered case. It is possible that measResults includes only the measurement results which trigger the event-triggered reporting, or it is also allowed that measResults includes all measurement results which are included in MO for CLI when measurement reporting is triggered by the configured event e.g. SRS-RSRP in this MO is above the threshold. We think that it is helpful to reduce the signaling overhead by including only the measurement results of SRS resources which triggers the event-based reporting.
Proposal 6: measResults includes only the measurement result of SRS-RSRP which triggers the event-based reporting i.e. not include all measurements configured in MO.
RAN2 already made agreements that extending MeasurementReport message to report the measurement result of SRS-RSRP or CLI- RSSI measurement, so it seems the existing IE MeasResults would be used for CLI reporting. Based on the ASN.1 structure we have, measurement results for the serving cell should be included in the measurement results when it is triggered by the event associated with the general NR ReportConfig/MeasObject. However, the measurement result for the serving cell is not really necessary for CLI measurement report but there are no ways to absent the measurement result for the serving cell.
MeasResults ::=                         SEQUENCE {

    measId                                  MeasId,

    measResultServingMOList                 MeasResultServMOList,
    measResultNeighCells                    CHOICE {

        measResultListNR                        MeasResultListNR,

        ...,

        measResultListEUTRA                     MeasResultListEUTRA

    }                                                                            OPTIONAL,

    ...,

    [[

    measResultServFreqListEUTRA-SCG         MeasResultServFreqListEUTRA-SCG      OPTIONAL,
    measResultServFreqListNR-SCG            MeasResultServFreqListNR-SCG         OPTIONAL,

    measResultSFTD-EUTRA                    MeasResultSFTD-EUTRA                 OPTIONAL,

    measResultSFTD-NR                       MeasResultCellSFTD-NR                OPTIONAL
    ]]

}
MeasResultServMOList ::=                SEQUENCE (SIZE (1..maxNrofServingCells)) OF MeasResultServMO

MeasResultServMO ::=                    SEQUENCE {

    servCellId                              ServCellIndex,

    measResultServingCell                   MeasResultNR,
    measResultBestNeighCell                 MeasResultNR                         OPTIONAL,

    ...

}

MeasResultListNR ::=                    SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultNR

MeasResultNR ::=                        SEQUENCE {

    physCellId                              PhysCellId                           OPTIONAL,

    measResult                              SEQUENCE {

        cellResults                             SEQUENCE{

            resultsSSB-Cell                         MeasQuantityResults          OPTIONAL,

            resultsCSI-RS-Cell                      MeasQuantityResults          OPTIONAL

        },

        rsIndexResults                          SEQUENCE{

            resultsSSB-Indexes                      ResultsPerSSB-IndexList      OPTIONAL,

            resultsCSI-RS-Indexes                   ResultsPerCSI-RS-IndexList   OPTIONAL

        }                                       







OPTIONAL

    },

    ...,

    [[

    cgi-Info                                CGI-InfoNR                           OPTIONAL

    ]]

}

We think it is also possible to define new IE for measurement results but it seems that this is not a prefer option because this IE will be only used in CLI measurement case. Therefore, the simple solution is that the measurement result for serving cell is always included in the measurement result in case for CLI even though it is not really needed. It is not efficient options especially for UE but there are no problems and we did same in LTE for all MR messages, even if not needed. 
Proposal 7: RAN2 discuss the structure of measurement results for CLI whether includes the measurement result for serving cell or not.
· Define new IE for CLI measurement results

· Reuse the exsiting measResults
3. Conclusion
In this contribution, we provide our view on the CLI measurement and reporting as below.
Proposal 1: Measurement object for CLI is configured using the existing IE measObjectNR.

Proposal 2: Index-based SRS resource configuration is used for the measurement object for CLI.

· Add index of SRS resource configuration in MO i.e. use the existing IE SRS-Config
· Add 1-bit indicator in SRS-Config to present this configuration is for the CLI measurement
Proposal 3: For event triggering report using SRS-RSRP, the existing event A1 is used, and no need to define the separate event of ‘below threshold’ for SRS-RSRP i.e. event A2 using SRS-RSRP.

Proposal 4: Triggering condition based on average across all SRS resources configured in MO is used.

Proposal 5: No need to introduce the event-triggered reporting with CLI-RSSI.

Proposal 6: measResults includes only the measurement result of SRS-RSRP which triggers the event-based reporting i.e. not include all measurements configured in MO.

Proposal 7: RAN2 discuss the structure of measurement results for CLI whether includes the measurement result for serving cell or not.
· Define new IE for CLI measurement results

· Reuse the exsiting measResults
4. References
[1] RP-190700
Revised WID on Cross Link Interference (CLI) handling and Remote Interference Management (RIM) for NR.
[2] R2-1905203, LS on RRC parameters for NR CLI-handling.
[3] R2-1903009, LS on UE-UE CLI measurement/reporting and Network coordination mechanism for CLI.
[4] R4-1907386, LS to RAN2 on SRS-RSRP measurement resource configuration.
