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1
Introduction

At RAN2#91bis, some discussions took place on introducing a timer-based connection release procedure. 

In this document we discuss further the details of a timer-based connection release in the context of solution 2 in TR 23.720 [1].

2
Discussion

The figure below illustrates a typical MO data transfer as described in solution 2: Procedure for MO Small Data Transfer (and response).
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Figure 1 Procedure for MO Small Data Transfer (and response).

Note that step 6 in TR 23.720 [1] assumes timer-based RRC connection release as replicated below:

6.
CIoT-BS sends the Downlink Information Transfer including the NAS message to UE and also releases the RRC connection after the timer monitoring the connection expires.

Motivation for removing the explicit signalling

In a basic scenario as described in Figure 1, we have:

- 3 RRC messages for RRC connection establishment and UL data transfer

- one period in Connected DRX

- 1 RRC message for DL data transfer

- one period in Connected DRX

- 1 RRC message for RRC connection release

Even though, it is true that there is not a one to one mapping between the number of messages and the energy consumption, there is a direct relationship. Based on the NB-CIoT energy consumption assumptions in TR 45.820 [2, 7.3.6.4], the RRC Connection Release message adds about 10% (depending of report size and coverage level) to UE power consumption for each report. During the study in GERAN, we have shown that it was essential to optimise every single procedure in order to fulfil the batterry life requirement.
Proposal 1: Timer-based connection release is supported in the NB-IOT control plane solution. 
Realisation of timer-based connection release
The timer can be realised as a number of consecutives DRX cycles in RRC_CONNECTED mode or as an inactivity timer. 

In RAN2#91bis, some concern was raised that event based transitions may lead to desynchronisation between the UE and the network. However, as DRX in connected mode works in LTE, we assume that the risk of desynchronisation is rather low. In addition, even if the UE and the eNB were not releasing the connection at exactly the same time, this would not be critical. 

Proposal 2: The timer for the autonomous RRC connection release can be defined as a counter of consecutives DRX cycles in RRC_CONNECTED mode or as an inactivity timer.
Proposal 3: The timer governing the autonomous RRC connection release is common to all UEs (i.e. fixed in the specifications or broadcast in the system information) and can optionally be provided to the UE via dedicated signalling. Specific care should be taken in the definition of the timer to keep the UE power consumption low.

Other aspects
The use of a timer based connection release removes the possibility for the eNB to configure parameters for the UE in RRC_IDLE mode, i.e. Redirection information or UE dedicated priorities if supported, as possible today in LTE.

We think that supporting a timer based connection release does not prohibit the use of an explicit RRC Connection Release procedure occasionally. This can be used, for example, to trigger redirection. The only constraint is that the eNB should send the RRC connection release message before the expiry of the release timer. 

Proposal 4: The explicit RRC Connection Release procedure is supported in the NB-IOT control plane solution. 

3
Conclusion
In this document, we have discussed the introduction of a timer-based connection release and we have the following proposals:
Proposal 1: Timer-based connection release is supported in the NB-IOT control plane solution. 

Proposal 2: The timer for the autonomous RRC connection release can be defined as a counter of consecutives DRX cycles in RRC_CONNECTED mode or as an inactivity timer.

Proposal 3: The timer governing the autonomous RRC connection release is common to all UEs (i.e. fixed in the specifications or broadcast in the system information) and can optionally be provided to the UE via dedicated signalling. Specific care should be taken in the definition of the timer to keep the UE power consumption low.

Proposal 4: The explicit RRC Connection Release procedure is supported in the NB-IOT control plane solution. 
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