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Introduction
At RAN #69, New Work Item called by NB-IoT was agreed to develop a single “clean-slate solution” in TSG RAN based on techniques described in TR 45.820 [1]. The objectives of the CIoT study described in TR 45.820 were improved indoor coverage, support of massive connections, reduced complexity, improved power efficiency and latency [2]. In addition, as already discussed in WID [1], the main design concept in high layer of NB-IoT is to maximize the reuse of current LTE procedure to NB-IoT.
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Discussion
It needs to be reviewed carefully whether RRC connection control procedures for establishing, modifying, re-establishing and releasing RRC connection are still needed for NB-IoT. In general, the RRC procedures need to be reviewed and optimized if needed from power efficiency and device complexity perspectives. 

RRC connection establishment
RRC connection establishment needs to be supported to establish Signaling Radio Bearer (SRB) 1 and to transit to RRC connection state. RRC connection establishment procedure of LTE or eMTC system can be reused without additional enhancement.

RRC connection reconfiguration
RRC connection reconfiguration procedure can be reused only for initial Data Radio Bearer (DRB) establishment after activation of AS security. It is expected that NB-IoT would support only one DRB and keeps short lived connection. Hence, there will be few cases of reconfiguring radio bearer setup once established. Also, there is additional implementation complexity in device for guaranteeing synchronization of configuration change between UE and eNB. 
Proposal1: RRC connection reconfiguration procedure needs to be supported only for initial radio bearer establishment. Allowing additional RRC reconfigurations may cause complexity in NB-IoT devices.


RRC connection reestablishment
To recover broken connection when Radio Link Failure (RLF) or other failure problem occurs, RRC connection reestablishment is essential. If RRC connection reestablishment procedure is not supported and a device has to release radio connection and process establishment procedure again in RLF situation, it will require additional power consumption and signaling.
Furthermore, we need to redefine the meaning of RLF considering features of NB-IoT system. For example, RLF detection criteria can be relaxed by lowering “out-of-sync” signal strength or extending timer value of T310. Also the RLF can be considered only when the UE is located in the extended coverage level. This may reduce power consumption from performing RLM in normal coverage level.
Proposal2: RRC connection reestablishment is essential for recovering radio link between UE and eNB. Redefining the meaning of RLF considering NB-IoT features is necessary.

RRC connection release
RRC connection release procedure is clearly needed in order to release current connection. On the other hand, redirection functionality may be modified for NB-IoT UEs. For example, inter-frequency load balancing through redirection can be handled by using broadcast signaling rather than current dedicated message.
Proposal3: RRC connection release procedure is needed, but whether it provides cell reselection priority information can be discussed more.

[bookmark: _Toc426289536]Conclusions
In this document, we discussed issues on RRC connection control in NB-IoT deriving following proposals.

Proposal1: RRC connection reconfiguration procedure needs to be supported only for initial radio bearer establishment. Allowing additional RRC reconfigurations may cause complexity in NB-IoT devices.
Proposal2: RRC connection reestablishment is essential for recovering radio link between UE and eNB. Redefining the meaning of RLF considering NB-IoT features is necessary.
Proposal3: RRC connection release procedure is needed, but whether it provides cell reselection priority information can be discussed more.
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