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1 Introduction

In RAN2#107 meeting, UE assistance information was discussed, and the following agreements were made.
Agreements:

-
UE assistance reporting follows Rel-15 UE assistance information procedure as a baseline.  The network can configure the UE to be able to report C-DRX UE assistance.  The UE reports only the configured UE assistance information that triggered the report. 

-
C-DRX configuration will be provided in UE assistance.   Include the following DRX configuration parameters in UE assistance: long DRX cycle, short DRX cycle, DRX inactivity timer, short DRX cycle timer. FFS DRX on duration and DRX start offset 

-
BWP and SCells UE assistance there is not enough consensus.  

-
LTE PPI is excluded from UE assistance 
In addition, the mechanism for a UE to indicate its preference of transitioning out of RRC_CONNECTED state was also discussed, and the following agreements were made.

Agreements

-
UE indicates the preferred state using RRC signalling.   The information is provided using UE assistance.  The network uses legacy release to transition the UE. It is up to the network whether and which state the UE should transition to.  UE autonomous release is not supported.

-
The network can control the rate in which the UE transmits the release request.  At least a prohibit timer is introduced. 

In this paper, we present our views on left issues about UE assistance information.
2 Discussion
c-DRX configuration
In RAN2#107 meeting, it has been agreed to provide C-DRX configuration in UE assistance information, including the following DRX configuration parameters in UE assistance: long DRX cycle, short DRX cycle, DRX inactivity timer, short DRX cycle timer. FFS on DRX on duration and DRX start offset.
In the DRX configuration, drx-SlotOffset is used to indicate the starting point of a DRX cycle, i.e. when UE starts to monitor PDCCH, and drx-onDurationTimer is used to indicate at least how long the UE should monitor PDCCH during a DRX cycle. 
Usually, network configures these parameters based on the estimated traffic pattern of the UE. We think UE have better knowledge on the traffic pattern, especially the UL traffic pattern, it would be beneficial if UE can provide the preference on the parameter value setting for drx-SlotOffset and drx-onDurationTimer which match the UL traffic pattern better. 

For example, regarding drx-SlotOffset, since currently the drx-SlotOffset is configured by network based on the knowledge of network side. From UE side, the uplink data arrival would trigger UE to send SR, then the UE regards the time after sending SR as DRX Active Time. If network has knowledge on the uplink data arrival, it can configure a proper drx-SlotOffset so that it can match the time point of UE sending SR. Thus, the UE does not have to wake-up to monitor PDCCH when there is neither uplink data arrival nor downlink data arrival for the UE. 
Proposal 1 For preferred DRX configuration, UE can also report drx-SlotOffset and drx-onDurationTimer in the UE assistance information.
BWP configuration
We think the PDCCH monitoring activity is the most power consumption component, and PDCCH monitoring activity is related to the configured search space which is configured in the BWP. For example, the shorter the monitoring period is configured for each configured search space, more power consumption is expected to the UE. Thus, for the BWP configuration, we think we can provide the preferred configuration of the search space of the active BWP. Based on the preference indication, network may reconfigure the BWP or switch the BWP to another proper BWP for power saving purpose.

Proposal 2 For BWP configuration, UE can provide the preferred search space configuration in the UE assistance information.
SCell configuration
In current NR spec, UE can be configured to provide overheating assistance information and the UE can provide the overheating assistance indication if it detects internal overheating. Specifically, UE can indicate the preference of reduced SCells in both DL and UL, or the preference of reduced maximum aggregated bandwidth of FR1 or FR2.
In general, we think these preference indication can be reused in NR for power saving purpose. In other words, we think the overheating assistance information can be used for power saving if UE prefers to save power.
Proposal 3 SCell index does not need to be reported in UE assistance information
UE indicating to transition out of RRC_CONNECTED state
In RAN2#107 meeting, it was agreed that UE indicates the preferred state using UE assistance information.
Form our view, UE can also provide an expectation on how long it will have no UL data to send or no DL data to receive. It would be helpful for network to decide whether to release the UE or not. Furthermore, network can also use this duration to release the UE to either RRC IDLE state or RRC Inactive State, e.g., the longer expectation of no data the more likely the network would release the UE to RRC IDLE state.

Observation 1 It would be helpful for network to decide whether to release UE or not and whether to release the UE release the UE to RRC_INACTIVE or RRC_IDLE if the UE provides this estimated data inactivity duration.
Proposal 4 An estimated duration of no data activity is included in the UE assistance information when UE indicates to transition out of RRC_CONNECTED state
Mechanism to provide UE assistance information
In NR R15, UE assistance information procedure is already defined to inform the network of the UE's delay budget report, or overheating assistance information. 
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UE Assistance Information

We think this procedure can be re-use to include the power saving assistance information.

Proposal 5 UE assistance information procedure defined in NR R15 can be reused as baseline.
For different assistance information, different triggering conditions would be used.
For C-DRX configuration and BWP configuration, if UE prefers an adjustment in the configuration for UE power saving, the UE can indicate the preferred configuration, and a prohibit timer should be used to avoid UE reporting frequently.

Proposal 6 UE reports the preferred configuration of C-DRX configuration and BWP configuration if UE prefers an adjustment in the configuration for UE power saving, and a prohibit timer should be used.
For UE indicating to transition out of RRC_CONNECTED state, UE would report its preference of transitioning out of RRC_CONNECTED state if UE has no data to send or receive for all the logical channels currently, and simultaneously the UE predicts it will have no data to send or receive for all the logical channels for a certain period in the future. For UE indicating to transition out of RRC_CONNECTED state, a prohibit timer should be used as well to avoid UE reporting frequently.
Proposal 7 UE reports its preference of transitioning out of RRC_CONNECTED state if UE has no data and predicts to have no data to send or receive for all the logical channels for a certain period in the future, and a prohibit timer should be used.
3 Conclusion

Based on the discussion we propose the following:
Proposal 1: For preferred DRX configuration, UE can also report drx-SlotOffset and drx-onDurationTimer in the UE assistance information.

Proposal 2: For BWP configuration, UE can provide the preferred search space configuration in the UE assistance information.

Proposal 3: SCell index does not need to be reported in UE assistance information.

Proposal 4: An estimated duration of no data activity is included in the UE assistance information when UE indicates to transition out of RRC_CONNECTED state

Proposal 5: UE assistance information procedure defined in NR R15 can be reused as baseline.
Proposal 6: UE reports the preferred configuration of C-DRX configuration and BWP configuration if UE prefers an adjustment in the configuration for UE power saving, and a prohibit timer should be used.
Proposal 7: UE reports its preference of transitioning out of RRC_CONNECTED state if UE has no data and predicts to have no data to send or receive for all the logical channels for a certain period in the future, and a prohibit timer should be used.
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