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1 Introduction

In SID on UE power saving [1], the objective includes efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE mode as follows:
3)  Study the enhancement of higher layer procedures for UE power saving   [RAN2]

a) Study the enhancement of  UE paging procedure based on the additional power saving signal/channel/procedure

b) Study the enhancement of  UE power saving procedure in supporting efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE mode  

This contribution discusses some issues on efficient transition to RRC_IDLE/RRC_INACTIVE.
2 Discussion
2.1 UE Autonomous Transition to INACTIVE 

Fast transition to INACTIVE can save the UE power consumption during the inter-arrival time during the service [1]. Also, transition to RRC_INACTIVE reduces core network signaling due to frequent transition. However, the fast transition by NW signaling may increase the number of RRC signaling. In some case, even NW signaling may not be transmitted due to bad link quality. We can consider UE autonomous transition by (pre-)configuration as an efficient way.

Proposal 1. Fast and autonomous transition to RRC_INACTIVE is supported.

Currently, transition to RRC_IDLE by DataInactivityTimer is supported. We may consider DataInactivityTimer-like mechanism for transition to RRC_INACTIVE. But the minimum value of DataInactivityTimer is 1s. For fast transition, we can consider to extend the value range to smaller value.

Proposal 2. Smaller value of DataInactivityTimer is introduced, e.g. 200ms, 400ms, 600ms, 800ms.
2.2 Release Assistance Indication (RAI) for transition
In LTE, when UE expects no more data will arrive, UE can implicitly request RRC release by sending NAS message or zero BSR. The motivation of the RAI of UE is that UE has more information on traffic arrival than NW. This information helps gNB’s better decision on transition. In NR, the situation does not change that UE may have more information on traffic arrivals. The same principle can be supported.

Proposal 3. Release assistance indication for transition to INACTIVE/IDLE is supported.

Regarding the signalling of the RAI, implicit approach, e.g. zero BSR may not be straightforward. In CU-DU architecture, it requires not only additional F1 signaling but also additional DU operation translating zero BSR into ReleaseRequest-like message. Probably, it would be better to define a new RRC message.  

Proposal 4. Release assistance indication for transition to INACTIVE/IDLE is an RRC message.

In CONNECTED, gNB can transit UE’s mode to sleep by sending DRX command MAC CE. For early sleep in C-DRX, the similar concept of the RAI could be considered in the smaller time scale. We may consider a new message indicating the end of traffic burst signaling that UE is ready to go to sleep. The realistic value of drx_InactivityTimer is tens of ms, which is considerd as small. Since UE’s reporting itself takes some time, it is not clear that the message gives a remarkable gain.

Proposal 5. Release assistance indication for trasnsition to sleep in C-DRX is not supported.

As mentioned above, UE may have more information on traffic arrival than NW and UE may have preference on power saving, e.g. Low power consumption is very important due to low battery capacity. In this case, UE would requests a preferred value of dataInactivityTimer to gNB. However, the indication of explicit preferred value is not beneficial, because gNB should consider not only UE status but also network deployment scenario. UE’s status is one of consideration. Instead, we could consider UE assistance information indicating UE’s power saving preference as in LTE.

Proposal 6. Indication of preferred value of dataInactivityTimer is not supported.

Proposal 7. UE assistance information on power saving preference can be supported.
2.3 Transition from INACTIVE to IDLE

UE does not need to stay in INACTIVE for a long time. Since UE in RRC_INACTIVE may be configured to perform periodic RNAU, NW may want to transit the UE’s status to IDLE. So, we can consider autonomous transition from INACTIVE to IDLE by timer. But we see that the periodic RNAU is not a frequent event. It seems not a big burden to UE in terms of power saving. As a conclusion, we can consider this way with low priority.
Proposal 8. Autonomous transition from INACTIVE to IDLE is deprioritized.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. Fast and autonomous transition to RRC_INACTIVE is supported.

Proposal 2. Smaller value of DataInactivityTimer is introduced, e.g. 200ms, 400ms, 600ms, 800ms.
Proposal 3. Release assistance indication for transition to INACTIVE/IDLE is supported.

Proposal 4. Release assistance indication for transition to INACTIVE/IDLE is an RRC message.

Proposal 5. Release assistance indication for trasnsition to sleep in C-DRX is not supported.

Proposal 6. Indication of preferred value of dataInactivityTimer is not supported.

Proposal 7. UE assistance information on power saving preference can be supported.
Proposal 8. Autonomous transition from INACTIVE to IDLE is deprioritized.
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