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1 Introduction
In last meeting, RAN2 made the following agreements. 
	6  Overheating mechanism is applicable for NE-DC and NR-DC.

7  The same principle of overheating extension for (NG)EN-DC is adopted for overheating extension for NE-DC and NR-DC


This means the following parameters can be reported in overheating assistance information for MR-DC:

· Reduced number of maximum SCells (applicable to all MR-DC)
· Reduced maximum aggregated bandwidth (applicable to only NE-DC and NR-DC)
· Reduced number of maximum MIMO layers (applicable to only NE-DC and NR-DC)
Based on the above agreements, in this paper, we will discuss the coordination issue for overheating in MR-DC scenario.
2 Discussion
When the UE is configured with DC, if the UE is experiencing overheating problem, the UE will report the overheating assistance information to the MN. Then to help the UE to address the overheating problem, there could be two possible ways.

· Option 1: the MN release the SN for the UE;

· Option 2: the MN coordinate with the SN and decides a unified reduced configuration for MN and SN. 
Although Option 1 is simple and can address the UE’s overheating problem, it is a bit overkill. For example, if the overheating problem is detected when the UE is configured with NE DC, the UE may prefer to only reduce the maximum MIMO layers and keep the SCells and the aggregated bandwidth unchanged according to the UE implementation. Then the UE shall report the reduced maximum MIMO layers it prefers to be temporarily configured to the MN. In this case, if the MN choose to release the SN directly for the UE, it is actually not what the UE desire and overkill the configurations the UE can support. For this case, it would be reasonable that the SN is kept and both the MN and SN can reduce the maximum MIMO layers for the UE. So, we think that Option 1 should not be the only option for the NW to help the UE to address the overheating issue in case of MR-DC, which means that Option 2 should also be supported from the specification point of view.

Proposal 1: The coordination between the MN and the SN to address the UE’s overheating issue should be supported in MR-DC. 
Then, we will look at whether the current inter-node RRC message can support the coordination between the MN and SN for addressing UE’s overheating issue.
Reduced number of maximum SCells

The reduced number of DL SCells and UL SCells can be reported separately for overheating in MR-DC scenarios. To our understanding, the coordination of number of SCells between MN and SN can be supported by the legacy signalling, i.e. allowedBC-ListMRDC in CG-ConfigInfo. For example, UE indicates the restriction that 3 DL SCells and 2 UL SCells are preferred as maximum number, and MN decides that 2 DL SCells and 1 UL SCells are configured in MN at most and 1 DL SCells and 1 UL SCells are configured in SN at most. The MN can include the appropriate band combinations in IE allowedBC-ListMRDC based on the decision and send it to the SN, the SN selects one band combination and configuration among the allowed options which satisfies the restriction.
CG-ConfigInfo ::=               SEQUENCE {

    criticalExtensions              CHOICE {

        c1                              CHOICE{

            cg-ConfigInfo               CG-ConfigInfo-IEs,

            spare3 NULL, spare2 NULL, spare1 NULL
        },

        criticalExtensionsFuture        SEQUENCE {}

    }

}
...
ConfigRestrictInfoSCG ::=       SEQUENCE {

    allowedBC-ListMRDC              BandCombinationInfoList                        OPTIONAL,

    powerCoordination-FR1               SEQUENCE {

        p-maxNR-FR1                     P-Max                                      OPTIONAL,

        p-maxEUTRA                      P-Max                                      OPTIONAL,

        p-maxUE-FR1                     P-Max                                      OPTIONAL
    }                                                                              OPTIONAL,

    servCellIndexRangeSCG           SEQUENCE {

        lowBound                        ServCellIndex,

        upBound                         ServCellIndex

    }                                                        OPTIONAL,   -- Cond SN-Addition

    maxMeasFreqsSCG-NR                  INTEGER(1..maxMeasFreqsMN)                 OPTIONAL,

    maxMeasIdentitiesSCG-NR             INTEGER(1..maxMeasIdentitiesMN)            OPTIONAL,

    ...

}

BandCombinationInfoList ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationInfo

BandCombinationInfo ::=     SEQUENCE {

    bandCombinationIndex        BandCombinationIndex,

    allowedFeatureSetsList      SEQUENCE (SIZE (1..maxFeatureSetsPerBand)) OF FeatureSetEntryIndex

}

FeatureSetEntryIndex ::=    INTEGER (1.. maxFeatureSetsPerBand)

Observation 1: The coordination of number of SCells between the MN and the SN in MR-DC can be supported by the current inter-node RRC message.
Reduced number of maximum MIMO layers

The maximum number of MIMO layers are introduced in NR SA, and also applied to NE-DC and NR DC scenarios. If the UE reports it preferred maximum MIMO layer of one frequency range, e.g. FR1, both of the MN and SN should adjust the maximum number of MIMO layer they configured for the UE’s serving cell operating on FR1 if they would like to address the UE’s overheating issue. So MN needs to let the SN know the maximum number of MIMO layer on FR1 that UE prefers. 
In the current CG-configInfo, although the MN can indicate a restricted Bandcombination and corresponding FeatureSets (as highlighted in green above) to the SN when necessary, the FeatureSets, where the maximum MIMO layer that the UE supports on the corresponding carrier of one band entry of a band combination may be indicated, only include the ones that selected by MN, From these Featuresets, the SN still has no idea on the reduced maximum number of MIMO layer the UE prefers.
Observation 2: The coordination of MIMO layers between the MN and the SN in MR-DC cannot be supported by the current inter-node RRC message.
So, in order to enable the MN to inform the SN of the UE’s preferred reduced maximum number of MIMO layer in case of overheating, the information which can indicate such number needs to be added to the current CG-ConfigInfo. 
Proposal 2: The information which is used to indicate the UE’s preferred reduced maximum number of MIMO layer in case of overheating should be added to the current CG-ConfigInfo.
Reduced maximum aggregated bandwidth
The maximum aggregated bandwidth are introduced in NR SA, and also applied to to NE-DC and NR DC scenarios. According to [2], the maximum aggregated bandwidth include the carriers of both the MCG and the SCG. So if the UE reports it preferred maximum aggregated bandwidth of one frequency range, e.g. FR1, the MN and SN should coordinate to make sure that the sum of aggregated bandwidth does not exceed the value reported by the UE if they would like to address the UE’s overheating issue. 
Similar to the situation for the MIMO layer, although the MN can indicate the restricted BandCombination (as highlighted in green above) to the SN when necessary, the SN could not get the information on the maximum aggregate bandwidth it can configure to the UE for addressing the overheating issue.
Observation 3: The coordination of aggregated bandwidth between the MN and the SN in MR-DC cannot be supported by the current inter-node RRC message.
To avoid the complicated process for coordination, a simple way is that the MN decide the distribution of the aggregated bandwidth between the MN and SN, and let the SN know the maximum aggregate bandwidth it can configure to the UE. So, in order to enable the MN to inform the SN of the maximum aggregate bandwidth the SN can configure in case of overheating, the information which can indicate such number needs to be added to the current CG-ConfigInfo. 

Proposal 3: The information which is used to indicate maximum aggregate bandwidth the SN can configure in case of overheating should be added to the current CG-ConfigInfo.

The corresponding draft CR is provided in [1].
3 Conclusion

In this paper we discuss the coordination issue for overheating in MR-DC scenario and propose:
Proposal 1: The coordination between the MN and the SN to address the UE’s overheating issue should be supported in MR-DC.
Observation 1: The coordination of number of SCells between the MN and the SN in MR-DC can be supported by the current inter-node RRC message.
Observation 2: The coordination of MIMO layers between the MN and the SN in MR-DC cannot be supported by the current inter-node RRC message.
Proposal 2: The information which is used to indicate the UE’s preferred reduced maximum number of MIMO layer in case of overheating should be added to the current CG-ConfigInfo.

Observation 3: The coordination of aggregated bandwidth between the MN and the SN in MR-DC cannot be supported by the current inter-node RRC message.
Proposal 3: The information which is used to indicate maximum aggregate bandwidth the SN can configure in case of overheating should be added to the current CG-ConfigInfo.
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