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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last RAN2#107bis meeting, the following agreements were made for SCell assistance information.
Agreements:
1 The network should be able to distinguish from the received message whether it is for overheating or power saving purpose.
2 The maximum aggregated bandwidth DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.
3 The total number of DL/UL SCells from Rel-15 overheatingAssistance I.E is re-used for power saving
4 The maximum number of MIMO layers DL/UL (FR1 and FR2) from Rel-15 overheatingAssistance I.E is re-used for power saving.
5 Introduce a new I.E. in UEAssistanceInformation message including the above selected fields from overheatingAssistance I.E.
6 The new type of UE assistance information in support of power saving has its own prohibit timer
When reusing overheatingAssistance IE, there are some details that need to be further clarified. In this contribution, we would like to discuss our considerations on reusing overheating fields for SCell assistance information.
Discussion
There are three parts of overheatingAssistance IE in Rel-15, including the maximum aggregated bandwidth DL/UL (FR1 and FR2), the maximum number of DL/UL SCells and the maximum number of MIMO layers DL/UL (FR1 and FR2). In the following section, we will discuss these parts case by case.
[bookmark: _Toc20383032]Maximum Aggregated Bandwidth
For overheating purpose, the UE indicates its temporary reduced preference based on the existing configuration. However, in power saving context, the UE may express its preferred aggregated bandwidth based on the needs expected from an application, irrespective of any existing configuration. For example, the UE is not configured with any serving cell on FR1. For power saving, the UE can request maximum aggregated bandwidth DL/UL on FR1 and a reduced maximum aggregated bandwidth DL/UL on FR2. Moreover, the UE can also request higher maximum aggregated bandwidth than the current configuration. For example, the UE is only configured a small bandwidth on FR1 and a large bandwidth on FR2. For power saving, the UE can request higher maximum aggregated bandwidth on FR1 while a reduced maximum aggregated bandwidth on FR2.
Moreover, for overheating purpose, the UE cannot indicate 0 MHz for FR1. But for power saving purposes, we do not need this restriction. For example, the UE thinks it is enough to work on FR2 only. Then the UE can indicate 0 MHz for the maximum aggregated bandwidth of FR1.
The range of configured maximum aggregated bandwidth for power saving purposes can follow the range for overheating.
Hence, when reusing overheatingAssistance IE, we propose:
Proposal 1: For maximum aggregated bandwidth DL/UL (FR1 and FR2) reporting for power saving, the UE can:
· report a preference within its capability without considering any existing configuration, and
· indicate 0 MHz for FR1.
For the maximum aggregated bandwidth DL/UL (FR1 and FR2) reporting for power saving purposes, the changes compared to overheating on field names and field descriptions are shown below.
[…]
    reducedpreferredMaxBW-FR1                    SEQUENCE {
        reducedpreferredBW-FR1-DL           ReducedAggregatedBandwidth,
        reducedpreferredBW-FR1-UL           ReducedAggregatedBandwidth
    } OPTIONAL,
    reducedpreferredMaxBW-FR2                    SEQUENCE {
        reducedpreferredBW-FR2-DL           ReducedAggregatedBandwidth,
        reducedpreferredBW-FR2-UL           ReducedAggregatedBandwidth
} OPTIONAL,
[…]
AggregatedBandwidth	::= ENUMERATED {mhz0, mhz10, mhz20, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100, mhz200, mhz300, mhz400}


	reducedpreferredBW-FR1-DL
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carrier(s) of FR1 indicated by the field, to address overheating power saving. This field is allowed to be reported only when UE is configured with serving cell(s) operating on FR1. This maximum aggregated bandwidth includes downlink carrier(s) of FR1 of both the MCG and the SCG. Value mhz0 is not used.

	reducedpreferredBW-FR1-UL
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all uplink carrier(s) of FR1 indicated by the field, to address overheating power saving. This field is allowed to be reported only when UE is configured with serving cell(s) operating on FR1. This maximum aggregated bandwidth includes uplink carrier(s) of FR1 of both the MCG and the SCG. Value mhz0 is not used.

	reducedpreferredBW-FR2-DL
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carrier(s) of FR2 indicated by the field, to address overheating power saving. This field is allowed to be reported only when UE is configured with serving cell(s) operating on FR2. This maximum aggregated bandwidth includes downlink carrier(s) of FR2 of both the MCG and the NR SCG.

	reducedpreferredBW-FR2-UL
Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all uplink carrier(s) of FR2 indicated by the field, to address overheating power saving. This field is allowed to be reported only when UE is configured with serving cell(s) operating on FR2. This maximum aggregated bandwidth includes uplink carrier(s) of FR2 of both the MCG and the NR SCG.



Maximum number of SCells
If we reuse overheatingAssistance IE, the “reduced” part should be deleted, because UE can report more SCells than it has.  Hence, when reusing overheatingAssistance IE, we propose:
Proposal 2: For the maximum number of SCells DL/UL for power saving, the UE can report the expected DL/UL SCells to the network.
For the maximum number of DL/UL SCells for power saving purposes, the changes compared to overheating on field names and field descriptions are shown below.
[…]
    reducedpreferredMaxCCs                       SEQUENCE {
        reducedpreferredCCsDL                        INTEGER (0..31),
        reducedpreferredCCsUL                        INTEGER (0..31)
} OPTIONAL,
[…]

	reducedpreferredCCsDL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink SCells indicated by the field, to address overheating power saving. This maximum number includes both SCells of the MCG and PSCell/SCells of the SCG.

	reducedpreferredCCsUL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink SCells indicated by the field, to address overheating power saving. This maximum number includes both SCells of the MCG and PSCell/SCells of the SCG.



Maximum number of MIMO layers
For overheating purpose, the UE indicates a reduced preference on the maximum number of MIMO layers DL/UL (FR1 and FR2) based on the existing configuration. But here again, for the same reasons as for the maximum aggregated bandwidth, the UE should be able to indicate its preference on the maximum number of MIMO layers DL/UL (FR1 and FR2) for power saving purpose even if the UE is not configured with the corresponding serving cells on FR1 or FR2.
Hence, when reusing overheatingAssistance IE, we propose:
Proposal 3: For the maximum number of MIMO layers DL/UL (FR1 and FR2) reporting for power saving, the UE can report its preference without considering any existing configuration.
For the maximum number of MIMO layers DL/UL (FR1 and FR2) for power saving purposes, the changes compared to overheating on field names and field descriptions are shown below.
[…]
    reducedpreferredMaxMIMO-LayersFR1            SEQUENCE {
        reducedpreferredMIMO-LayersFR1-DL            MIMO-LayersDL,
        reducedpreferredMIMO-LayersFR1-UL            MIMO-LayersUL
    } OPTIONAL,
    reducedpreferredMaxMIMO-LayersFR2            SEQUENCE {
        reducedpreferredMIMO-LayersFR2-DL            MIMO-LayersDL,
        reducedpreferredMIMO-LayersFR2-UL            MIMO-LayersUL
} OPTIONAL
[…]

	reducedpreferredMIMO-LayersFR1-DL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink MIMO layers of each serving cell operating on FR1 indicated by the field, to address overheating power saving. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

	reducedpreferredMIMO-LayersFR1-UL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink MIMO layers of each serving cell operating on FR1 indicated by the field, to address overheating power saving. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

	reducedpreferredMIMO-LayersFR2-DL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink MIMO layers of each serving cell operating on FR2 indicated by the field, to address overheating power saving. This field is allowed to be reported only when UE is configured with serving cells operating on FR2.

	reducedpreferredMIMO-LayersFR2-UL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink MIMO layers of each serving cell operating on FR2 indicated by the field, to address overheating power saving. This field is allowed to be reported only when UE is configured with serving cells operating on FR2.


Based on the above proposals, we suggest considering the various text adaptations provided above when reusing the overheating fields for the new SCell-related UE assistance fields.
Proposal 4: Use the text adaptations from overheating text provided above when capturing the new SCell-related UE assistance fields in RRC specification.
Conclusion
In this contribution we analyzed further the re-use of overheating assistance information for power saving purpose resulting in the following proposals:
Proposal 1: For maximum aggregated bandwidth DL/UL (FR1 and FR2) reporting for power saving, the UE can:
· report a preference within its capability without considering any existing configuration, and
· indicate 0 MHz for FR1.
Proposal 2: For the maximum number of SCells DL/UL for power saving, the UE can report the expected DL/UL SCells to the network.
Proposal 3: For the maximum number of MIMO layers DL/UL (FR1 and FR2) reporting for power saving, the UE can report its preference without considering any existing configuration.
Proposal 4: Use the text adaptations from overheating text provided above when capturing the new SCell-related UE assistance fields in RRC specification.
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