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1 Introduction
A new WID on further NB IoT enhancements was approved at RAN#75 and revised at RAN#76[1]. 
One of the objective is for further latency and power consumption reduction 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]
In this paper, we discuss possible enhancements to the RRC connection release procedure
2 Discussion 
2.1 Background
TR 45.820 [2] describes Mobile Autonomous Reporting (MAR) periodic reports as the most common traffic model for cellular IoT applications such as smart utility (gas/water/electric) metering reports, smart agriculture, smart environment etc. A DL application layer ACK for an uplink periodic reporting event is assumed in 50% of UL MAR periodic reports generated. 

Figure 1 hereafter illustrates the messages flow for a Mobile Autonomous Reporting periodic report using the Control plane solution. 
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Figure 1: Message flow for a Mobile Originated Report 

As can be seen, the RRC connection release procedure represents a non-negligible portion of the whole sequence. Furthermore, the UE shall stay awake for 10 s before releasing all radio resources and moving to RRC_IDLE, monitoring PDCCH unnecessarily unless the UE implements complex interactions between RRC, RLC and MAC. Also, often, UE needs to RACH to send the RLC ACK because it does not get a grant, adding to the power consumption.
Observation 1: The RRC connection release procedure has a non-negligible impact on the UE power consumption 

In addition, in most cases for the control plane solution, the RRC connection release message does not carry any information. It is just a network command to control when the UE move to idle mode. 
Observation 2: For the control plane solution, in most cases, the RRC connection release is just a network command to trigger for the transition to idle mode, carrying no information.
In another contribution [3], we propose to support early data transmission in MSG3 and MSG4 and completely skip the establishment of the RRC connection. However, this will not always be possible, e.g. because the data packet is too large or it is not known whether there will be downlink data. 
For the cases where the RRC connection is established, we believe that optimisations are necessary to make NB-IoT competitive compared to other technologies. 
In rel-13, it was decided to keep explicit control in the network to avoid potential state desynchronisation between the UE and the network. We agree with this, but we see no real justification to require the UE to send a RLC report and wait just in case the network schedules a retransmission. 

It would be quite easy to use a MAC CE to trigger the transition to idle and just rely on the HARQ ACK for confirmation from the UE. To increase the probability of successful reception at the UE, the eNB could use blind/ quick retransmissions as done in UMTS. And, in the worst case, the “data inactivity monitoring” feature introduced in Rel-14 would solve any case of state desynchronisation.

Proposal 1: RAN2 to agree to remove the need for RLC ACK and rely on the HARQ ACK.

Proposal 2: RAN2 to agree on using a MAC CE to trigger the RRC connection release.
3 Conclusion
In this document we have discuss optimisation for the RRC Connection Release procedure and we have made the following observations and proposals

Observation 1: the RRC connection release procedure has a non-negligible impact on the UE power consumption 

Observation 2: For the control plane solution, in most cases, the RRC connection release is just a network command to trigger for the transition to idle mode, carrying no information.

Proposal 1: RAN2 to agree to remove the need for RLC ACK and rely on the HARQ ACK.

Proposal 2: RAN2 to agree on using a MAC CE to trigger the RRC connection release.
We have prepared the corresponding draft CRs in [4] and [5].
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