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1 Introduction
One of the objectives of the UE power saving study [1] is:

1) Identify techniques for UE power saving study with focus in RRC_CONNECTED mode [RAN1, RAN2]
a) Study UE adaptation to the traffic and UE power consumption characteristics in frequency, time, antenna domains, DRX configuration, and UE processing timeline for UE power saving
(Note: existing UE capabilities are assumed for UE processing timeline)

i) Network and/or UE assistance information

ii) Include mechanism in reducing PDCCH monitoring, taking into account current DRX scheme
In this paper, we discuss assistance information for UE power saving. Note that this paper mainly focuses on the frequency domain and antenna domain, the C-DRX related assistance information will be discussed in contribution [2].
2 Discussion
2.1 The contents of assistance information
For overheating in NR SA, it is agreed that UE can report the number of maximum SCells and the maximum aggregated bandwidth the UE prefers to be configured when the UE experiences internal overheating. Such indications can be reused for the purpose of power saving.

UEAssistanceInformation-v1540-IEs ::= SEQUENCE {

    overheatingAssistance               OverheatingAssistance               OPTIONAL,

    nonCriticalExtension                SEQUENCE {}                         OPTIONAL

}

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}

In CA scenario, the operations of activation/deactivation of carriers are done by the gNB in some sense independently of the UE power status, UE characteristics or UE implementation. The power consumption increases if more number of SCells is configured or larger aggregated bandwidth is configured. In order to save power, UE can report desired number of SCells and desired aggregated bandwidth, so that the gNB can adapt the choices of carriers to activate/deactivate for CA. Regarding MIMO layer indication for overheating, it also introduces benefit on UE for power saving. The MIMO layers indication can be extended to the power saving case.
Proposal 1: The following assistance information introduced for overheating can be reported to the gNB for power saving purpose:

· The number of maximum SCells the UE prefers to be configured
· The maximum aggregated bandwidth the UE prefers to be configured per FR

· The number of maximum MIMO layers the UE prefers to be configured per FR

The concept of BWP was introduced so that the UE can access part of the BW to save power while the system retains the benefit of using the large BW. The large BW implies a higher UE power consumption for both the RF and baseband parts. Similar to CA, although the gNB can always know the BWP configuration of the UE, and the gNB is able to indicate the UE to work on a BWP that matches the UE traffic, the gNB cannot know whether UE needs to save power (e.g. the gNB doesn’t know the UE battery level), also the gNB cannot know the implementation of the UE RF frontend. 
The RF component of the UE usually has several levels of working bandwidth, which may be for example 10MHz, 20MHz, and 50MHz. When the UE is configured with a BWP whose bandwidth is larger than 10MHz, smaller than or equal to 20MHz, the power consumption of RF component may be the same since in all the cases the working bandwidth of the RF component keeps unchanged. If the UE is working on a BWP of 20MHz and just indicates that it needs to save power and reduce the bandwidth, the network may adjust the UE active BWP with a bandwidth of 15MHz, although the bandwidth is scaled down, the power consumption decrease is not significant from the UE perspective. In this case, the UE can report its desired bandwidth of the active BWP is 10MHz to the network, which means that if the network cannot configure a bandwidth that is equal to or smaller than 10MHz, then the network does not need to change the bandwidth at all.
Therefore, it is desirable that the UE reports its desired BWP (i.e. the one out of the configured BWPs) and/or BWP configuration (i.e. the bandwidth of the active BWP) in UE assistance information.
Proposal 2: The desired BWP and/or the desired BWP configuration can be reported to the gNB for power saving purpose.
3 Conclusion

In this paper we discuss UE assistance information for UE power saving and propose:
Proposal 1: The following assistance information introduced for overheating can be reported to the gNB for power saving purpose:

· The number of maximum SCells the UE prefers to be configured
· The maximum aggregated bandwidth the UE prefers to be configured per FR

· The number of maximum MIMO layers the UE prefers to be configured per FR

Proposal 2: The desired BWP and/or the desired BWP configuration can be reported to the gNB for power saving purpose.
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