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1 Introduction
In RAN2#107bis meeting, the following agreements are reached which are relevant to UE assistance information [1].
Agreements:

1. UE assistance information for release request is network configurable.  

2. Preferred state is optionally included in Release Request in UE assistance information
3. Triggering condition of Release Request in the UE assistance is up to UE implementation and we will specify what we expect from the UE.  
4. Specify that UE may signal via UE assistance that it prefers to be released when the UE may expect not to send or receive more data on near future (like NB-IoT).  
5. Introduce a RRC prohibit timer for the release request.   

6. A prohibit timer value = 0 can be configured for UE assistance information for release indication.  

7. A prohibit timer with value infinity can be configured and large values don’t have to be introduced.  FFS on the additional values and try to keep the values shorter
Agreements

1. UE assistance of C-DRX configuration will not include UE’s preference for “DRX on duration” and “DRX start offset”.
2. FFS how UE provides “UE’s preferred C-DRX configuration” information: option (1) UE provides its preference based on any value of the corresponding parameter range, or option (2) UE provides its preference based on pre-defined values or set of configurations that were previously conveyed to the UE by the network
3. Prohibit timer will be used as the general framework for UE assistance information and configured per UE assistance type. 
4. FFS UEAssistanceInformation message can be sent without including “UE’s preferred C-DRX configuration” (i.e. if the UE doesn’t have a preference anymore)
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

Two new type UE assistance information for power saving are introduced, one is UE assistance information for release request, another is UE assistance information for power saving preference (i.e. C-DRX configuration, number of maximum SCells, maximum aggregated bandwidth, number of maximum MIMO layers). In this contribution we discuss remaining issues on UE assistance information for power saving.
2 Discussion
2.1 “Release” mechanism for power saving assistance information
In RAN2#107bis meeting, the UE assistance information reporting was discussed in the main session, and it was agreed that the prohibit timer is handled per feature and delta approach is applied.
· At least for NR, Prohibit mechanisms are feature specific, e.g. prohibit timer handling 

· At least for NR, For UE assistance reporting features use delta as the general approach.

· At least for NR, specify that UE repeats UE assistance reported within 1 second prior to change of PCell
For delta approach, it means UE only provides information regarding feature(s) which was changed, instead of including all the feature(s) configured for every UE assistance information reporting. If the IE for power saving is not included in the UE assistance information (UE assistance information reporting is triggered by change of other feature), the network can understand that the previously signalled values for power saving assistance information are retained.
Proposal 1: The previously signalled values for power saving assistance information are retained, if the IE for power saving assistance information is not included in UE assistance information message.
In Rel-15 overheating mechanism, if the UE no longer experiences an overheating issue and doesn’t have a preference anymore, the UE can include IE overheatingAssistance but without sub-fields inside. In this case, the network can understand that the previously signalled values are released. For power saving use case, the same logic can be reused.
2>
else (if the UE no longer experiences an overheating condition):

3>
do not include reducedMaxCCs, reducedMaxBW-FR1, reducedMaxBW-FR2, reducedMaxMIMO-LayersFR1 and reducedMaxMIMO-LayersFR2 in OverheatingAssistance IE;

3>
start timer T345 with the timer value set to the overheatingIndicationProhibitTimer.

Regarding UE assistance information for power saving preference, if the UE does not have the power saving purpose or the UE is satisfied with current configuration, the UE assistance information IE for power saving preference can be included but without sub-fields. It can be interpreted as UE no longer have a preference to adjust configuration for power saving purpose, i.e. C-DRX configuration, number of SCells, aggregated bandwidth, number of MIMO layers.
Proposal 2: Regarding UE assistance information for power saving preference, the previously signalled values for power saving assistance information are released, if UE assistance information IE for power saving preference is included but without sub-fields inside.
For UE assistance information for release request, it seems more complex. UE can indicate its preference of transiting to RRC_IDLE state or RRC_INACTIVE state, or UE can only indicate its preference to leave RRC_CONNECTED state. For the field preferredRRC-State with {idle, inactive}, if the field preferredRRC-State is not included in the ReleaseRequest-r16, it is unclear whether it is interpreted as the no preference for RRC state or release the previous “release request” as for the release mechanism for overheating. 
ReleaseRequest-r16 ::=              SEQUENCE {

    preferredRRC-State-r16              ENUMERATED {idle, inactive}         OPTIONAL
}

To enable the “Release” mechanism for UE assistance information for release request, two ways can be imaged:

· If the field preferredRRC-State is not included in the ReleaseRequest-r16, it is interpreted as the no preference for RRC state. In this case, an explicit indication for “Release” field needs to be added.
· If the field preferredRRC-State is not included in the ReleaseRequest-r16, it is interpreted as release the previous “release request” (same logic for legacy overheating). In this case, one more field for no preference for RRC state needs to be added.
Proposal 3: Regarding UE assistance information for release request, RAN2 to discuss “Release” mechanism, e.g. explicitly indicated by a “Release” field, or implicitly indicated by UE assistance information IE for release request without sub-fields inside.
2.2 Prohibit timer values for power saving assistance information
In last meeting, the values for release request prohibit timer were discussed and the value 0 and infinity were agreed. Moreover, there were some concerns on the large values, e.g. s300, s600 for overheating prohibit timer. As the prohibit timer for UE assistance information for power saving preference is introduced as well, we would like to further discuss the prohibit timer values for power saving preference.
For value 0, as it already existed in delayBudgetReportingProhibitTimer, overheatingIndicationProhibitTimer and release request prohibit timer, it can be configured for prohibit timer for power saving preference as well. For value infinity, it was introduced for release request prohibit timer since repeating of release request sometimes is unnecessary. However, for power saving preference, i.e. C-DRX configuration, number of SCells, aggregated bandwidth, number of MIMO layers, UE preference may change due to diverse traffic pattern and device power level etc. Thus, value infinity is not configured for prohibit timer for power saving preference.
Proposal 4: Value infinity is not configured for prohibit timer for power saving preference.

Besides, for very large values, the assistance information reporting for power saving seems to be ineffective. The values between 1ms and 10ms is typical range for prohibit timer, and finer granularity (e.g. 1ms as interval) for 1~10ms range is preferred and it provides flexibility for network configuration.
Proposal 5: The prohibit timer values for power saving assistance information includes {s0, s0dot5, s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s20, s30, s60, s90, s120}.
2.3 Considerations for MR-DC
In the practical deployment, MR-DC (e.g., (NG)EN-DC, NR-DC) may be configured by the network based on the type of APPs used by the UE rather than the traffic volume. Consequently, it is possible that the UE has to keep NR SCG even when the data amount is actually quite small. Besides, when the UE has requirements on power saving, it may prefer to work in standalone mode without MR-DC configuration. However, the current mechanism does not allow the UE to report its preference on the MR-DC configuration or request for SCG release, which can have negative impacts on UE's power consumption.
Therefore, we propose to study possible schemes where the UE can provide information on whether the MR-DC configuration is favourable. Considering that some types of UE assistance information have already been agreed for power saving purpose, we think the UE assistance information can also be a feasible solution for the issue on MR-DC. Specifically, the UE can report its preference on whether NR SCG is desired or request for NR SCG release simply through e.g. a 1-bit indication in UE assistance information, such that the network can have more knowledges about the situation in the UE.
Proposal 6: Allow UE to report its preference on the MR-DC configuration (i.e. the NR SCG) or request for NR SCG release through UE assistance information.
3 Conclusion

In this paper we discuss remaining issues on UE assistance information for power saving, and have the following proposals:
“Release” mechanism for power saving assistance information

Proposal 1: The previously signalled values for power saving assistance information are retained, if the IE for power saving assistance information is not included in UE assistance information message.
Proposal 2: Regarding UE assistance information for power saving preference, the previously signalled values for power saving assistance information are released, if UE assistance information IE for power saving preference is included but without sub-fields inside.
Proposal 3: Regarding UE assistance information for release request, RAN2 to discuss “Release” mechanism, e.g. explicitly indicated by a “Release” field, or implicitly indicated by UE assistance information IE for release request without sub-fields inside.
Prohibit timer values for power saving assistance information
Proposal 4: Value infinity is not configured for prohibit timer for power saving preference.
Proposal 5: The prohibit timer values for power saving assistance information includes {s0, s0dot5, s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s20, s30, s60, s90, s120}.
UE assistance information on MR-DC configuration

Proposal 6: Allow UE to report its preference on the MR-DC configuration (i.e. the NR SCG) or request for NR SCG release through UE assistance information.
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