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1	Introduction
In the last meeting the following agreements on CLI were reached[1]:
Agreements:
1. FR1/FR2 diff should be “Yes” in general for all CLI capabilities.
2. Endorse 38.306 running CR in R2-1915716.
3. UE shall prioritize the DL transmission in case DL signal/channel and SRS RSRP resources are FDMed for UEs indicating the FDMed reception is not supported.
4. UE shall prioritize the DL transmission in case DL signal/channel and CLI RSSI resources are FDMed for UEs indicating the FDMed reception is not supported.

Agreements:
1. CLI measurements can be configured in NR-DC (and NR CA). No additional RAN3 work is expected for this.
2. In NR-DC, both MN and SN can configure CLI measurement at the same time. Network ensures the CLI measurements configured by MN and SN do not go beyond UE’s capability.
3. For CLI measurement coordination, MN informs SN in CG-ConfigInfo:
•	Maximum number of SRS RSRP resources that can be configured by SN;
•	Maximum number of CLI-RSSI resources that can be configured by SN.

And during the e-mail discussion RAN2 [108#17][CLI] the frequency information provided by the network to the UE for SRS was discussed.  
In this contribution we discuss the last remaining issues. 
[bookmark: _Ref178064866]2	Discussion

2.1	Frequency position of SRS
For rel-15 SRS, where the UE uses the SRS resources to transmit a reference signal, the frequency position of an SRS-resource is defined by the configured IE freqDomainPosition where the reference position is configured by the locationAndBandwidth which is a part of the BWP IE. 
SRS-Config information element
-- ASN1START
-- TAG-SRS-CONFIG-START

SRS-Config ::=                          SEQUENCE {
    srs-ResourceToAddModList              SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-Resource            OPTIONAL,   -- Need N
    ...
}

SRS-Resource ::=                        SEQUENCE {
    srs-ResourceId                          SRS-ResourceId,
    . . .
    freqDomainPosition                      INTEGER (0..67),
    freqDomainShift                         INTEGER (0..268),
    freqHopping                             SEQUENCE {
        c-SRS                                   INTEGER (0..63),
        b-SRS                                   INTEGER (0..3),
        b-hop                                   INTEGER (0..3)
    },
    . . .
    ...
}

. . .

-- TAG-SRS-CONFIG-STOP
-- ASN1STOP

For CLI the UE will be configured to measure on SRS transmissions from other UEs on other cells. As measurement configurations are not expressed as part of BWP-configurations, the frequency position of the SRS resource becomes more a bit more problematic to express. 
For RRM, the frequency position of the resources is typically expressed within the measurement object: 
· For SSB the associated frequency is either expressed by ssbFrequency in MeasObjectNR or absoluteFrequencySSB in the FrequencyInfoDL by an ARFCN-ValueNR.
· For CSI-RS the associated frequency is expressed through the associated cell.

For CLI, the UE shall measure on SRS resources from other UEs on other cells. These UEs could potentially have a different BWP configuration compared to other cells. Thus the network needs to configure its UEs correctly so that the BWP resources are spread out within the correct BWPs. And since CLI is configured as part of its own measurement object, there may be several ways to express the frequency. 
In TS 38.211[2]:
---------- TS 38.211 ----------
The frequency-domain starting position  is defined by

where 

[bookmark: _Hlk4608294]If  the reference point for  is subcarrier 0 in common resource block 0, otherwise the reference point is the lowest subcarrier of the BWP. 
---------- TS 38.211 ----------
What can be seen here is that both the frequency position of the BWP as well as the Point A, which defined based on the serving cell. Without impacting RAN1 specs, it is clear that both of these are needed define the frequency position for SRS for CLI. 
[bookmark: _Toc32556497]Both BWP and serving cell index are required to describe the frequency position for SRS.
Luckily both of these would be available for the UE, those providing a pointer for this is trivial:
· For providing a pointer towards a BWP, since the UE only needs to measure within its BWP, then the BWP can be referenced by the BWP-Id, since it should already be configured. 
· For providing the point A, this can be done by:
· Pointing towards a serving cell through ServCellIndex, or 
· Including the CLI measurement object within the serving cell configuration. 

[bookmark: _Toc32556494]BWP-Id should be configured for each SRS resource.
[bookmark: _Toc32556495]The specific serving cell of the configuration can be signalled by servingCellIndex or by configuring a measObjectId in serving cell configuration.
TPs with the different alternatives have been provided in the Text proposals section. 

[bookmark: _Ref189046994]2.3 	SCG failure indication
In the last meeting it was agreed that CLI measurements can be configured in NR-DC and NR CA:
Agreements:
4. CLI measurements can be configured in NR-DC (and NR CA). No additional RAN3 work is expected for this.
5. In NR-DC, both MN and SN can configure CLI measurement at the same time. Network ensures the CLI measurements configured by MN and SN do not go beyond UE’s capability.
6. For CLI measurement coordination, MN informs SN in CG-ConfigInfo:
•	Maximum number of SRS RSRP resources that can be configured by SN;
•	Maximum number of CLI-RSSI resources that can be configured by SN.

In NR, there is currently a procedure to report to the MN that an SCG has failed and in that report it may be possible for the UE to include SSB and CSI-RS measurements which lets the network know of the radio condition that was experienced when an SCG failed. 
[bookmark: _Toc32556498]In the SCG failure reporting it is possible for the UE to report the radio conditions experienced during the SCG failure.
In NR, as the cross-link interference may at some points be quite severe, this can lead to RLFs and/or SCG failures. Similar to the current procedure it would thus be beneficial to include the full radio conditions that lead to the SCG failure.
[bookmark: _Toc32556496]UE to include CLI measurement information in the SCG failure indication.
3	Text Proposals
3.1	TP1
This TP provides the required change to introduce BWP-Id in the SRS resource configuration.
–	MeasObjectCLI
The IE MeasObjectCLI specifies information applicable for SRS-RSRP measurements and/or CLI-RSSI measurements.
MeasObjectCLI information element
-- ASN1START
-- TAG-MEASOBJECTCLI-START

MeasObjectCLI-r16 ::=                  SEQUENCE {
     cli-ResourceConfig-r16               CLI-ResourceConfig-r16,
    ...
}

CLI-ResourceConfig-r16 ::=          SEQUENCE {
     srs-ResourceConfig-r16              SetupRelease { SRS-ResourceListConfigCLI-r16 }                 OPTIONAL,   -- Need M
    rssi-ResourceConfig-r16             SetupRelease { RSSI-ResourceListConfigCLI-r16 }                OPTIONAL    -- Need M
}

SRS-ResourceListConfigCLI-r16 ::=   SEQUENCE (SIZE (1.. maxNrofSRS-Resources-r16)) OF SRS-ResourceConfigCLI-r16

. . .

SRS-ResourceConfigCLI-r16 ::        SEQUENCE {
     srs-Resource-r16                    SRS-Resource,
     srs-SCS-r16                         SubcarrierSpacing,
     srs-BWP-Id                          BWP-Id,
 ...

}

. . .

-- TAG-MEASOBJECTCLI-STOP
-- ASN1STOP

3.2 	TP2
3.2.1 	TP2A
This TP provides the required change to introduce the serving cell index in the SRS resource.
–	MeasObjectCLI
The IE MeasObjectCLI specifies information applicable for SRS-RSRP measurements and/or CLI-RSSI measurements.
MeasObjectCLI information element
-- ASN1START
-- TAG-MEASOBJECTCLI-START

MeasObjectCLI-r16 ::=                  SEQUENCE {
     cli-ResourceConfig-r16               CLI-ResourceConfig-r16,
    ...
}

CLI-ResourceConfig-r16 ::=          SEQUENCE {
     srs-ResourceConfig-r16              SetupRelease { SRS-ResourceListConfigCLI-r16 }                 OPTIONAL,   -- Need M
    rssi-ResourceConfig-r16             SetupRelease { RSSI-ResourceListConfigCLI-r16 }                OPTIONAL    -- Need M
}

SRS-ResourceListConfigCLI-r16 ::=   SEQUENCE (SIZE (1.. maxNrofSRS-Resources-r16)) OF SRS-ResourceConfigCLI-r16

. . .

SRS-ResourceConfigCLI-r16 ::        SEQUENCE {
     srs-Resource-r16                    SRS-Resource,
     srs-SCS-r16                         SubcarrierSpacing,
     srs-BWP-Id                          BWP-Id,
	 servingCellIndex                    ServCellIndex,   
 ...

}

. . .

-- TAG-MEASOBJECTCLI-STOP
-- ASN1STOP


3.2.2 	TP2B
This TP provides the required change to introduce the CLI measurement object in the serving cell configuration.
ServingCellConfig information element
-- ASN1START
-- TAG-SERVINGCELLCONFIG-START

ServingCellConfig ::=               SEQUENCE {
    tdd-UL-DL-ConfigurationDedicated    TDD-UL-DL-ConfigDedicated                                   OPTIONAL,   -- Cond TDD
    initialDownlinkBWP                  BWP-DownlinkDedicated                                       OPTIONAL,   -- Need M
    downlinkBWP-ToReleaseList           SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                  OPTIONAL,   -- Need N
    downlinkBWP-ToAddModList            SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink            OPTIONAL,   -- Need N
    firstActiveDownlinkBWP-Id           BWP-Id                                                      OPTIONAL,   -- Cond SyncAndCellAdd
    bwp-InactivityTimer                 ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30,
                                                    ms40,ms50, ms60, ms80,ms100, ms200,ms300, ms500,
                                                    ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8,
                                                    spare7, spare6, spare5, spare4, spare3, spare2, spare1 }    OPTIONAL,   --Need R
    defaultDownlinkBWP-Id               BWP-Id                                                                  OPTIONAL,   -- Need S
    uplinkConfig                        UplinkConfig                                                            OPTIONAL,   -- Need M
    supplementaryUplink                 UplinkConfig                                                            OPTIONAL,   -- Need M
    pdcch-ServingCellConfig             SetupRelease { PDCCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    pdsch-ServingCellConfig             SetupRelease { PDSCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    csi-MeasConfig                      SetupRelease { CSI-MeasConfig }                                         OPTIONAL,   -- Need M
    sCellDeactivationTimer              ENUMERATED {ms20, ms40, ms80, ms160, ms200, ms240,
                                                    ms320, ms400, ms480, ms520, ms640, ms720,
                                                    ms840, ms1280, spare2,spare1}       OPTIONAL,   -- Cond ServingCellWithoutPUCCH
    crossCarrierSchedulingConfig        CrossCarrierSchedulingConfig                                    OPTIONAL,   -- Need M
    tag-Id                              TAG-Id,
    dummy                               ENUMERATED {enabled}                                            OPTIONAL,   -- Need R
    pathlossReferenceLinking            ENUMERATED {spCell, sCell}                                       OPTIONAL,   -- Cond SCellOnly
    servingCellMO                       MeasObjectId                                                    OPTIONAL,   -- Cond MeasObject
    ...,
    [[
    lte-CRS-ToMatchAround               SetupRelease { RateMatchPatternLTE-CRS }                                OPTIONAL,   -- Need M
    rateMatchPatternToAddModList        SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern       OPTIONAL,   -- Need N
    rateMatchPatternToReleaseList       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId     OPTIONAL,   -- Need N
    downlinkChannelBW-PerSCS-List       SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S
]],
[[
servingCellCLI-MO					MeasObjectId            OPTIONAL, -- Need M
]]

}

UplinkConfig ::=                    SEQUENCE {
    initialUplinkBWP                    BWP-UplinkDedicated                                         OPTIONAL,   -- Need M
    uplinkBWP-ToReleaseList             SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                  OPTIONAL,   -- Need N
    uplinkBWP-ToAddModList              SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink              OPTIONAL,   -- Need N
    firstActiveUplinkBWP-Id             BWP-Id                                                      OPTIONAL,   -- Cond SyncAndCellAdd
    pusch-ServingCellConfig             SetupRelease { PUSCH-ServingCellConfig }                    OPTIONAL,   -- Need M
    carrierSwitching                    SetupRelease { SRS-CarrierSwitching }                       OPTIONAL,   -- Need M
    ...,
    [[
    powerBoostPi2BPSK                   BOOLEAN                                                     OPTIONAL,   -- Need M
    uplinkChannelBW-PerSCS-List         SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier         OPTIONAL    -- Need S
    ]]
}

-- TAG-SERVINGCELLCONFIG-STOP
-- ASN1STOP

3.3 	TP3 
This TP provides the change to introduce CLI measurements from SCG in SCG failure indication.
------
[bookmark: _Toc20425850][bookmark: _Toc29321246]5.7.3.4	Setting the contents of MeasResultSCG-Failure
The UE shall set the contents of the MeasResultSCG-Failureas follows:
1>	for each MeasObjectNR configured on NR SCG for which a measId is configured and measurement results are available:
2>	include an entry in measResultPerMOList;
2>	if there is a measId configured with the MeasObjectNR and a reportConfig which has rsType set to ssb:
3>	set ssbFrequency to the value indicated by ssbFrequency as included in the MeasObjectNR;
2>	if there is a measId configured with the MeasObjectNR and a reportConfig which has rsType set to csi-rs:
3>	set refFreqCSI-RS to the value indicated by refFreqCSI-RS as included in the associated measurement object;
2>	if a serving cell is associated with the MeasObjectNR:
3>	set measResultServingCell to include the available quantities of the concerned cell and in accordance with the performance requirements in TS 38.133 [14];
2>	set the measResultNeighCellList to include the best measured cells, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected the failure, and set its fields as follows;
3>	ordering the cells with sorting as follows:
4>	based on SS/PBCH block if SS/PBCH block measurement results are available and otherwise based on CSI-RS;
4>	using RSRP if RSRP measurement results are available, otherwise using RSRQ if RSRQ measurement results are available, otherwise using SINR;
3>	for each neighbour cell included:
4>	include the optional fields that are available.
NOTE:	The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Blacklisted cells are not required to be reported.
1>	if there is at least one MeasObjectCLI configured on NR SCG for which a measId is configured and measurement results are available:
2>	set the measResultCLI to include the most interfering SRS resources or most interfering CLI-RSSI resources up to maxReportCLI in accordance with the following:
3>	include the SRS resource included in the cli-TriggeredList as defined within the VarMeasReportList for this measId;
3>	include the CLI-RSSI resource included in the cli-TriggeredList as defined within the VarMeasReportList for this measId;
3>	for each SRS resource that is included in the measResultCLI: 
4>	include the srs-ResourceId;
4>	set srs-RSRP-Result to include the layer 3 filtered measured results in decreasing order, i.e. the most interfering SRS resource is included first;
3>	for each CLI-RSSI resource that is included in the measResultCLI:
4>	include the rssi-ResourceId;
4>	set cli-RSSI-Result to include the layer 3 filtered measured results in decreasing order, i.e. the most interfering CLI-RSSI resource is included first;


In the following IE, the following change should be added:
[bookmark: _Toc20426014][bookmark: _Toc29321410]–	MeasResultSCG-Failure
The IE MeasResultSCG-Failure is used to provide information regarding failures detected by the UE in EN-DC.
MeasResultSCG-Failure information element
-- ASN1START
-- TAG-MEASRESULTSCG-FAILURE-START

MeasResultSCG-Failure ::=           SEQUENCE {
    measResultPerMOList                 MeasResultList2NR,
    ... ,
    [[
    measResultCLI-r16                   MeasResultCLI-r16                                                           OPTIONAL
    ]]

}

MeasResultList2NR ::=               SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR

-- TAG-MEASRESULTSCG-FAILURE-STOP
-- ASN1STOP


4	Conclusion
In the previous sections we made the following observations: 
Observation 1	Both BWP and serving cell index are required to describe the frequency position for SRS.
Observation 2	In the SCG failure reporting it is possible for the UE to report the radio conditions experienced during the SCG failure.


Based on the discussion in the previous sections we propose the following:
Proposal 1	BWP-Id should be configured for each SRS resource.
Proposal 2	The specific serving cell of the configuration can be signalled by servingCellIndex or by configuring a measObjectId in serving cell configuration.
Proposal 3	UE to include CLI measurement information in the SCG failure indication.
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