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1 Introduction

In RP-181463 [1], following objectives are captured in the WID:

	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  


In the contribution, we focus on the issue of power-efficient state transmission from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE.
2 Discussion  
Current NR system supports two kinds of RRC connection release procedures. One procedure is message-based RRC release, i.e., gNB explicitly sends the RRCRelease message to release UE, either to IDLE state or INACTIVE state. When to send the RRCRelease message is up to gNB's implementation and generally it is based on gNB’s estimation on UE’s data activity in UL and DL, e.g. DL data buffered in the network side, or BSR reporting from UE. This procedure ensures network’s full control of RRC connection, but in some cases, this kind of estimation could be very rough. For example, if a bunch of UL data has been transmitted and UE starts to report BSR=0 (for periodic BSR), gNB may not be sure for how long the connection still needs to be kept. A safe way, to avoid frequent connection setup, might be to keep the connection a bit longer, but this will increase UE’s power consumption on PDCCH monitoring and RRM measurements, etc.  

Another procedure is timer-based UE autonomous release. A data inactivity timer is maintained in the MAC layer of UE side and the timer’s value is configured by the gNB via RRC message. When UE receives a MAC SDU for DTCH/DCCH/CCCH logical channel, or transmits a MAC SDU for DTCH/DCCH logical channel, the timer will be started or restarted. Upon timer expiry, which means certain time has passed since the last data transmission/reception, UE will autonomously release itself to IDLE state. The current timer value range is from 1s to 180s and this has similar issue as above: how does the network configure the appropriate value? Too large value means more wasted UE power and too small value may lead to frequent connection setup.
Observation 1 For both message-based and timer-based RRC release, it’s difficult for the gNB to estimate when exactly the UE has no more data to transmit or receive.

Observation 2 The gNB may choose to keep UE stay longer in the RRC connection to avoid frequent connection setup, which may cause more UE’s power consumption. 

To help the gNB to do more power efficient connection control, we think some UE assistance information can be considered. Since compared to gNB, UE can have a better knowledge on its own data activity, it can request the gNB to release the connection when it expects no more data to come in the near future and connection is not needed any more. This assistance information can be beneficial for UE power saving due to early connection release. Note that similar Release Assistance Indication (RAI) has already been introduced to Rel-14 NB-IoT. The detailed signalling for providing assistance information in NR can be discussed in a later phase, e.g. MAC or RRC signalling.    
Proposal 1 UE assistance information is introduced for UE to request connection release. Detailed signalling can be FFS.

3 Conclusion
Based on the discussion in section 2, we have following observations and proposals:
Observation 1
For both message-based and timer-based RRC release, it’s difficult for the gNB to estimate when exactly the UE has no more data to transmit or receive.
Observation 2
The gNB may choose to keep UE stay longer in the RRC connection to avoid frequent connection setup, which may cause more UE’s power consumption.


Proposal 1
UE assistance information is introduced for UE to request connection release. Detailed signalling can be FFS.
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