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According to the LS from RAN4 on the IDC issue for EN-DC [3], RAN4 confirms that “IDC problems not only for other systems already identified in LTE CA but also for mmWave ISM bands are expected with EN-DC”, and suggests to reuse the current LTE IDC solution frame work. In this contribution, we provide the frequency-domain IDC solution for the NR band.
Discussion
1.1. Reporting content of NR problematic frequency
According to the LTE IDC solution framework for frequency reporting [4], the reported frequency can be either serving or non-serving frequencies, and the UE can report the following assistance information to the network:
· affectedCarrierFreqList: The affected LTE frequency band which is identified by MeasObjectId.
· interferenceDirection: To identify if the E-UTRAN or other RAT or both are victim RAT for the LTE frequency band indicated in affectedCarrierFreqList.
· affectedCarrierFreqCombList: To “Indicates a list of E-UTRA carrier frequencies that are affected by IDC problems due to Inter-Modulation Distortion and harmonics from E-UTRA when configured with UL CA”. The frequency are indicated by MeasObjectId.
· victimSystemType: To “Indicate the list of victim system types to which IDC interference is caused from E-UTRA when configured with UL CA”.
Regarding the sidelobe interference, we consider that the NR frequency should be reported in the affectedCarrierFreqList. According to the TS 38.331, one MeasObjectNR configured by the NR SN can include two frequencies (e.g. ssbFrequency and refFreqCSI-RS). Then the MeasObjectId for MeasObjectNR configured by the NR SN cannot uniquely identify and NR frequency. According to the TS 36.331, one MeasObjectNR configured by the LTE MN can only include one frequency (i.e. for SSB).
Observation 1: One MeasObjectNR configured by the LTE MN can only indicate one frequency.
Observation 2: One MeasObjectNR configured by the NR SN can indicate more than one frequencies.
To report the NR frequency configured by the LTE MN, the current affectedCarrierFreqList can be reused. This means that the MeasObjectId of current affectedCarrierFreqList is reused to report the NR frequency configured by the LTE MN. We only needs to add NR RAT as new type (which can use the spare value) in the interferenceDirection of affectedCarrierFreqList.
Proposal 1: The MeasObjectId of current affectedCarrierFreqList is reused to report the affected NR frequency configured by the LTE MN.
Proposal 2: The interferenceDirection of affectedCarrierFreqList adds “nr” as a new RAT type.

To report the NR frequency configured by the NR SN, we consider that a new affectedCarrierFreqListNR is needed as the MeasObjectId configured by the NR SN is independent from the MeasObjectId configured by the NR MN. This means that the MeasObjectId(s) configured by MN and SN could be collided with each other.
Proposal 3: The affected NR frequency configured by the NR SN is reported in a new list of affectedCarrierFreqListNR.
Proposal 4: Each reported NR frequency in affectedCarrierFreqListNR includes the following information:
· measObjectId-NR: The measurement object ID configured by the NR SN.
· frequencyIndex: Indicate the affected frequency entry index as listed in the measurement object.
· interferenceDirectionNR: Indicate if the NR or other RAT or both are victim RAT for the NR frequency indicated in affectedCarrierFreqListNR.

Regarding the inter-modulation interference due to UL CA, we consider that both NR frequency and LTE frequency should be included in the same band combination to report the affected EN-DC band combination. According to the analysis given above, as the measurement object are configured independently by LTE MN and NR SN, a new list of AffectedCarrierFreqCombListNR is needed to report the EN-DC band combination.
Proposal 5: The affected EN-DC band combination is reported in a new list of AffectedCarrierFreqCombListNR.
Regarding the reporting content of the each EN-DC band combination, as the analysis given above, we consider that the MeasObjectId configured by the MN can be used to uniquely identify either the LTE frequency or the NR frequency, and the reference signal type is needed to uniquely identify the affected NR frequency measurement object configured by the NR SN.
Proposal 6: Each frequency information of an affected EN-DC band combination in AffectedCarrierFreqCombListNR includes:
· measObjectId: The measurement object ID configured by either LTE MN or NR SN.
· measObjectType: Indicate if the reported measObjectId is configured by LTE MN or NR SN.
· frequencyIndex: Indicate the affected frequency entry index as listed in the measurement object configured by NR SN.
By using the new list of AffectedCarrierFreqCombListNR to report the affected band combination, both NR CA combination and the En-DC band combination can be reported.

For the victim system affected by the EN-DC band combination, we consider that the victimSystemType used in LTE can be also used for the EN-DC band combination.
Proposal 7: The LTE victimSystemType is reused for the AffectedCarrierFreqCombListNR.

1.2. Coordination between MN and SN
As the affected NR frequency(s) are reported via the LTE InDeviceCoexIndication message of MCG, to resolve the IDC issue of the NR frequency configured by the SN, the MN needs to forward the report of the affected NR frequency to the SN by using the NR ASN.1 of CG-ConfigInfo message. From our understanding, only the frequency configured by the SN needs to be forwarded.  Regarding the sidelobe interference, the affectedCarrierFreqListNR can be forwarded. Regarding the inter-modulation interference, the AffectedCarrierFreqCombListNR including the NR frequency configured by the SN can be forwarded. The details on which frequency band or band combination can be forwarded can be left to the network implementation. 
Proposal 8: The NR CG-ConfigInfo message includes the following IDC assistance information:
· affectedCarrierFreqListNR
· AffectedCarrierFreqCombListNR
· victimSystemType
As the AffectedCarrierFreqCombListNR reported by the UE includes the measurement object configured by both LTE MN and NR SN. From our understanding, only the measurement object configured by the NR SN needs to be forwarded, as the NR SN cannot control the LTE MCG configuration of the measurement object.
Proposal 9: The AffectedCarrierFreqCombListNR included in the NR CG-ConfigInfo message only includes the NR measurement object configured by the NR SN.

Regarding the assistance information from the NR SN to the LTE MN, we consider that the current SCG information included in CG-Config [8] can be reused in Rel-15. More assistance information from SN to MN can be discussed in the future release.
Conclusion
According to the analysis given above, we have the following Observations and Proposals:
Observation 1: One MeasObjectNR configured by the LTE MN can only indicate one frequency.
Observation 2: One MeasObjectNR configured by the NR SN can indicate more than one frequencies.
Proposal 1: The MeasObjectId of current affectedCarrierFreqList is reused to report the affected NR frequency configured by the LTE MN.
Proposal 2: The interferenceDirection of affectedCarrierFreqList adds “nr” as a new RAT type.
Proposal 3: The affected NR frequency configured by the NR SN is reported in a new list of affectedCarrierFreqListNR.
Proposal 4: Each reported NR frequency in affectedCarrierFreqListNR includes the following information:
· measObjectId-NR: The measurement object ID configured by the NR SN.
· frequencyIndex: Indicate the affected frequency entry index as listed in the measurement object.
· interferenceDirectionNR: Indicate if the NR or other RAT or both are victim RAT for the NR frequency indicated in affectedCarrierFreqListNR.
Proposal 5: The affected EN-DC band combination is reported in a new list of AffectedCarrierFreqCombListNR.
Proposal 6: Each frequency information of an affected EN-DC band combination in AffectedCarrierFreqCombListNR includes:
· measObjectId: The measurement object ID configured by either LTE MN or NR SN.
· measObjectType: Indicate if the reported measObjectId is configured by LTE MN or NR SN.
· frequencyIndex: Indicate the affected frequency entry index as listed in the measurement object configured by NR SN.
Proposal 7: The LTE victimSystemType is reused for the AffectedCarrierFreqCombListNR.
Proposal 8: The NR CG-ConfigInfo message includes the following IDC assistance information:
· affectedCarrierFreqListNR
· AffectedCarrierFreqCombListNR
· victimSystemType
Proposal 9: The AffectedCarrierFreqCombListNR included in the NR CG-ConfigInfo message only includes the NR measurement object configured by the NR SN.
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