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1.	Introduction
In the last meeting, RAN2 discussed which information should be included in UE assistance information for power saving based on e-mail discussion [1] and made agreements as below,
	Agreements
1. UE provides UE assistance to transition out of RRC Connected.  Details on signalling and whether the UE provides release assistance and/or state preference can be discussed in WI phase.  
2. Capture in the TR the following potential UE assistance information:
a. Mobility history information
b. PPI (that is well defined 😊)
c. to enable UE assistance information including (10) UE's preferred C-DRX configuration/parameters.
d. Whether to enable UE assistance information including (11) UE's preferred BWP configuration/parameters
e. Whether to enable UE assistance information including (19) UE's preferred SCell related configuration (e.g. considering (a) based on SCell index, (b) SCell (de)activation, (c) CA (de)activation, (d) number of DL cells and/or UL cells, and/or (e) maximum number of Scell to be configured)





And, in RAN#84, for the objective of UE assistance information, Power saving WID [2] was agreed as follows,
4) Specify, if agreed, the mechanism to provide UE assistance information [RAN2, RAN1]:
· Study and select among the following UE assistance information for RAN2 by RAN#85:
power preferred information (baseline LTE PPI in a well-defined manner) and UE's preference on C-DRX, BWP and SCell configuration [RAN2].
NOTE: additional UE assistance information for RAN1-specific power saving techniques to indicate what setting of parameters related to this Work Item will lead to power savings for the UE can be included if agreed in RAN1.  
In this contribution, we present our view on each candidates.
2.	Discussion 
Mobility history information
MobilityHistoryReport and mobilityState were introduced in LTE. UE stores the history information of serving cells, and provides MobilityHistoryReport to the network when the network requests the information and provides mobilityState when the UE transits states from RRC_IDLE to RRC_CONNECTED. For power saving, some companies think UE mobility history information is beneficial for the network to configure proper RRM measurement in RRC_CONNECTED.
However, since the mobility of UE in RRC_CONNECTED, e.g. handover, is controlled by the network, the network can know the UE mobility related information in RRC_CONNECTED. Therefore, we think the network can configure the appropriate RRM measurement configuration for RRC_CONNECTED without UE assistance information. 
Moreover, the collection of mobility history information is the objective of SON/MDT, and should be discussed under that item.
· Specification of mobility history information stored by UE for RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED UEs, taking LTE mobility history information as a baseline (see TR 38.840) [RAN2, RAN3 may be needed depending on RAN2 progress]
Proposal 1. Mobility history information is not supported for UE assistance information.

PPI
In LTE Rel-11 eDDA, 1-bit Power Preference Indicator (PPI) was introduced. The UE sends the PPI to the network when it wants to reduce power consumption. Upon reception of PPI, the network may reconfigure the UE, e.g. longer DRX cycle, transit to RRC_IDLE, etc., to save the UE power. Though it is a simple mechanism, we think the PPI is still workable for NR. 
Some companies have concerns that LTE PPI is just 1-bit and cannot provide enough information to the network. But, even if UE provides a detailed preference information, it cannot be ensured that the network configures the UE to be complied with the provided information. This is because the final decision is anyway made by the network. There would be not much difference between providing 1-bit information and detailed information. Moreover, the network knows the current configuration of UE and has better knowledge how to reduce UE power even without the detailed UE assistance information. 
Proposal 2. PPI is supported for UE assistance information.

UE's preferred C-DRX configuration/parameters
Some companies think UE has more knowledge on traffic pattern than network, and believe UE can provide the optimized C-DRX configuration/parameter. 
However, the C-DRX was introduced focusing on power saving in DL scheduling rather than UL scheduling. For DL scheduling, the network has better knowledge than the UE. Thus, we think C-DRX related UE assistance information is generally not useful. 
Moreover, the C-DRX related UE assistance information is the length of DRX cycle and DRX timers. Typically, the network configures the length of DRX cycle and DRX timer for a UE considering both the power saving of the UE and the overall scheduling in a cell. However, the UE’s preferred length of DRX cycle and DRX timer considers only power saving of the UE. Therefore, the UE’s preferred DRX information may not be appropriate for the network’s overall scheduling in a cell. In that case, the network may not configure the UE according to the UE’s preferred DRX information. 
Finally, we think the standardization of the C-DRX related UE assistance information in Rel-16 is not feasible. Due to the complex DRX related parameters, it may be difficult to converge on a single solution.
Therefore, we don't support UE's preferred C-DRX configuration/parameter for UE assistance information.
Proposal 3. UE' preferred C-DRX configuration/parameters is not supported for UE assistance information.

UE's preferred BWP configuration/parameters
Power saving gain with the BWP switching is captured in TR 38.840 [3]. It show that the power saving gain of 45% comes from suitable BWP adaptation, e.g. selection of BWP based on UE assistance information. The assumption of this result is that the UE can provide UE assistance information for a suitable BWP. 
One of motivation of BWP introduction is to efficiently share the overall frequency resources of the network. For example, the network allocates up to 400 MHz to one UE or evenly allocates frequency resource to all of UEs in a cell. And, the other motivation is to reduce UE power. If there is no scheduling or small data for UE, the network requests to UE to switch BWP from wide part with large power consumption to narrow part with small power consumption. However, the UE’s preferred BWP information considers only power saving of the UE. Therefore, the UE’s preferred BWP information may not be appropriate for the efficient utilization of frequency resource of the network. 
And, as same reason of the UE preferred C-DRX configuration/parameter, we think the standardization of the BWP related UE assistance information is not feasible in Rel-16. Therefore, we don't support UE's preferred BWP configuration/parameter for UE assistance information.
Proposal 4. UE' preferred BWP configuration/parameters is not supported for UE assistance information.

UE's preferred SCell related configuration
Looking at the proposed solutions of UE's preferred SCell related configuration, the detailed solution is slightly different, but the main purpose is to reduce the number of SCells by sending UE’s preferred SCell related information. 
However, we don't think the solution to reduce the number of SCell needs to be applied to UE’s preferred SCell related information. This is because there are alternative solutions in legacy procedure. 
In Rel-15 overheating, the preferred UE information to reduce the number of SCell has already been introduced. The overheating solution can be reused by UE implementation if the power saving is indeed required.

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}
And, PPI can be the other alternative solution. If the UE is configured with CA and transmits PPI to the network, the network may reduce the number of SCells.
Therefore, we think the detailed SCell related information is not useful, and don't support UE's preferred SCell related configuration for UE assistance information.
Proposal 5. UE' preferred SCell related configuration is not supported for UE assistance information.

3.	Conclusion
In this contribution, we present our view on each candidates of UE assistance information of power saving, and make proposals as follows,
Proposal 1. Mobility history information is not supported for UE assistance information.
Proposal 2. PPI is supported for UE assistance information.
Proposal 3. UE' preferred C-DRX configuration/parameters is not supported for UE assistance information.
Proposal 4. UE' preferred BWP configuration/parameters is not supported for UE assistance information.
Proposal 5. UE' preferred SCell related configuration is not supported for UE assistance information.
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