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The WI of further enhanced NB-IOT has been approved in RAN#76. According to the WID [1], one of the objectives is power consumption reduction by quick release of RRC connection, described as follows.
	A-1. Further latency and power consumption reduction
· Consider further enhancement of quick release of RRC connection after the last data transmission[RAN2]
(other sub-items omitted)


If UE can be released quicker after last data transmission, it can enter RRC Idle or Inactive mode and apply a much longer DRX cycle and reduce power consumption. Moreover, if the RRC release can be executed autonomously without reading RRC Release message, further power saving can be achieved. In this contribution, we study power consumption reduction by UE autonomous release.
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Release assistance indication (RAI)
In typical system implementations, transmission inactivity timer for release to Idle is implemented. When the inactivity timer expires the eNB triggers the RRC Connection Release procedure. From the UE power consumption point of view, the release of the RRC connection immediately after the data transmission is finished is beneficial. In Rel-14, we introduced the RAI procedure, in which a “BSR=0” indicates that UE estimates that it does not have more user data to send or receive in near future, and it is suitable to release the UE.
While the RAI mechanism does achieve quick RRC connection release, the transmission of the RRC release message still involves overhead. For applications with extreme power consumption requirements, further signalling reduction is desired.
UE autonomous RRC release
In many NB-IOT applications, the data arrives in a one-shot manner. The UE sends a piece of UL data, then probably wait for a response, and the next piece of data arrives after a long interval. The reporting from meters is a typical example. In this case, the UE can enter RRC IDLE or INACTIVE state autonomously after data transmission or the expected response message, without being indicated by RRC Connection Release message.
Proposal 1:	UE should be allowed to enter RRC Idle or Inactive state autonomously, without being indicated by RRC Connection Release message.
Additional information in MSG4
In current system, the network detects UE inactivity via an inactivity timer. The UE is sent to Idle/Inactive state via RRC Connection Release message and the when the inactivity timer expires. If UE is allowed to autonomously enter RRC Idle or Inactive state as in our Proposal 1, there should be inactivity timers running at both network and UE side. The value of the timer should be determined by the network and configured for UE, and the simplest way is to carry the timer value in RRC setup/resume message (MSG4). By configuring the timer, the network also confirms that UE autonomous release/suspend is allowed.
The existing RRC inactivity timer can be reused, except that the cause value provided to NAS need to be changed. Currently, RRC connection failure is indicated to NAS, which triggers NAS to perform Signalling Connection Recovery. 
Proposal 2:	The RRC release timer is configured in RRC connection setup or resume message (MSG4). The presence of this timer and a new IE indicates that UE performs autonomous release/suspend without NAS signalling Connection Recovery shall be performed.
The RRC Connection Release message not only sends UE to Idle/Inactive state, but also carries some information such as resume ID and redirection information. If RRC Release message is omitted, such information must be delivered to UE in a different way. A simple way is to use RRC setup/resume message (MSG4). This can be viewed as transmitting RRC setup/resume and RRC release message in the same transport block.
Proposal 3:	To support UE autonomous release or suspension, the information originally carried by RRC release message should be delivered to UE via RRC setup or resume message (MSG4).
The proposed UE autonomous release procedures can be illustrated by an example message flow shown in Figure 1.


Figure 1.	Example message flow for proposed UE autonomous release procedure
Conclusion
It is proposed to discuss and decide on the following proposals:
Proposal 1:	UE should be allowed to enter RRC Idle or Inactive state autonomously, without being indicated by RRC Connection Release message.
[bookmark: _GoBack]Proposal 2:	The RRC release timer is configured in RRC connection setup or resume message (MSG4). The presence of this timer and a new IE indicates that UE performs autonomous release/suspend without NAS signalling Connection Recovery shall be performed.
Proposal 3:	To support UE autonomous release or suspension, the information originally carried by RRC release message should be delivered to UE via RRC setup or resume message (MSG4).
Reference
[1] RP-171428, Revised WID on Further NB-IoT enhancements
2

image1.emf
Preamble

UE gNB

RAR

RRC setup/resume complete (w/ 

piggybacked data)

RRC setup request (w/ DPR)

RRC setup/resume (w/ inactivity timer 

& RRC release info)

gNB knows UE 

released

UE auto 

relaese

Inactivity 

timer


oleObject1.bin
Text�

UE auto relaese


Inactivity timer


Preamble


�

UE


gNB


RAR


RRC setup/resume (w/ inactivity timer & RRC release info)


RRC setup/resume complete (w/ piggybacked data)


RRC setup request (w/ DPR)


gNB knows UE released



