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1 Introduction
In Rel-15, the overheating issue was addressed for the EN-DC, SA and later drop. The overheating assistance indications including:
OverheatingAssistance ::=           SEQUENCE {

    reducedMaxCCs                       SEQUENCE {

        reducedCCsDL                        INTEGER (0..31),

        reducedCCsUL                        INTEGER (0..31)

    } OPTIONAL,

    reducedMaxBW-FR1                    SEQUENCE {

        reducedBW-FR1-DL                    ReducedAggregatedBandwidth,

        reducedBW-FR1-UL                    ReducedAggregatedBandwidth

    } OPTIONAL,

    reducedMaxBW-FR2                    SEQUENCE {

        reducedBW-FR2-DL                    ReducedAggregatedBandwidth,

        reducedBW-FR2-UL                    ReducedAggregatedBandwidth

    } OPTIONAL,

    reducedMaxMIMO-LayersFR1            SEQUENCE {

        reducedMIMO-LayersFR1-DL            MIMO-LayersDL,

        reducedMIMO-LayersFR1-UL            MIMO-LayersUL

    } OPTIONAL,

    reducedMaxMIMO-LayersFR2            SEQUENCE {

        reducedMIMO-LayersFR2-DL            MIMO-LayersDL,

        reducedMIMO-LayersFR2-UL            MIMO-LayersUL

    } OPTIONAL
}

ReducedAggregatedBandwidth ::= ENUMERATED {mhz0, mhz10, mhz20, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100, mhz200, mhz300, mhz400}

However, the definition of aggregated bandwidth for overheating is unclear in the specification. In this paper, we would like to clarify the aggregated bandwidth for overheating.
2 Discussion
In 38.331 [1], the field descriptions for aggregated bandwidth indications for overheating are given below:

	reducedBW-FR1-DL

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carriers of FR1 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

	reducedBW-FR1-UL

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all uplink carriers of FR1 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

	reducedBW-FR2-DL

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carriers of FR2 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2. Value mhz0 is only applicable for FR2.

	reducedBW-FR2-UL

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all uplink carriers of FR2 indicated by the field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2. Value mhz0 is only applicable for FR2.


There could be different understandings of “the maximum aggregated bandwidth across all DL/UL carriers of FR1/FR2”. For example, several understandings are listed below:

· The sum of bandwidth of all configured CCs

· The sum of bandwidth of all activated CCs

· The sum of bandwidth of configured BWPs in all configured CCs

· The sum of bandwidth of configured BWPs in all activated CCs

· The sum of bandwidth of active BWPs in all activated CCs
· …
In our view, it is reasonable that the aggregated bandwidth is the sum of bandwidth of active BWPs in all activated CCs. To alleviate the overheating issue, the bandwidth that the UE actually works on should be reduced. The bandwidth of CC is invisible from the UE perspective and it’s a concept from the point of view of system. The UE works on active BWP(s) of activated CC(s), the bandwidth of active BWPs in all activated CCs should be restricted to reduce the power consumption. In this case, the power consumption for RF reception and baseband processing (e.g. decoding) can be reduced.
Taking the DL carriers of FR1 for example, CC1, CC2 and CC3 are DL CCs of FR1, the reducedBW-FR1-DL indicates the sum of bandwidth of active BWP1 in activated CC1 and active BWP2 in activated CC2, as illustrated in Figure 1.
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Figure 1 the example of aggregated bandwidth across all DL carriers of FR1
Proposal 1: RAN2 to confirm that the aggregated bandwidth for overheating is the sum of bandwidth of active BWPs acorss all activated CCs.

In general, we talk about aggregated bandwidth in CA case, then how to understand the aggregated bandwidth in single carrier case? To our understanding, it could be regarded as the bandwidth of the active BWP in a carrier. The understandings of aggregated bandwidth are consistent in CA case and single carrier case.
Proposal 2: RAN2 to confirm that the aggregated bandwidth in single carrier case is regarded as the bandwidth of the active BWP in a carrier.
If the Proposal 1 and/or Proposal 2 could be agreed, a note needs to be added in the specification for clarification. The relevant CR is in [2].
3 Conclusion

In this paper we discuss the aggregated bandwidth for overheating, and have the following and proposals:
Proposal 1: RAN2 to confirm that the aggregated bandwidth for overheating is the sum of bandwidth of active BWPs acorss all activated CCs.
Proposal 2: RAN2 to confirm that the aggregated bandwidth in single carrier case is regarded as the bandwidth of the active BWP in a carrier.
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