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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. 
This contribution discusses how to adapt the current LTE operations into NB-IOT with considering both the minimal change of specification and improvement of the power efficiency. 
Overall Design Principles
In general, it is recommended that the high-layer design of NB-IOT follows the one of eMTC for avoiding duplicated specification work, because they are both based on the LTE and have similar design objectives such as enhanced coverage, low complexity and low power consumption. However, some Control Plane (CP) and User Plane (UP) procedures need to be redesigned, when the eMTC design is not satisfying performance requirements of NB-IOT or there is some possibility to enhance the NB-IOT system performance. In that standpoint, issues of CP/UP are listed and discussed here with considering both the minimal change of specification and improvement of the power efficiency.
· Support of HARQ
It is recommended to keep HARQ operation in NB-IOT due to the performance benefits from soft combined retransmission and early termination based on ACK feedback. However, the number of HARQ processes needs to be reduced to one for lowering the device cost. Also, HARQ procedure needs to be enhanced to minimize power consumption.
· RLC AM 
RLC Acknowledged Mode (AM) is one of the most effective ways for guaranteeing the reliable transmission in high layer. In particular, it can recover the residual HARQ error. If RLC AM is removed, it is not clear how to guarantee required level of reliability for the NB-IOT communications with reasonable power consumption. Therefore, it is recommended to keep or simplify RLC AM.
· RACH enhancement
Basically, it is recommended to follow the overall RACH procedure of current LTE. However, designs to incorporate concept of coverage class and enhance power consumption of RACH procedure can be considered as explained in [3].
· The number of supported SRBs and DRBs
Similar with LTE, NB-IOT had better keep two types of bearers, i.e. SRB (Signaling Radio Bearer) and DRB (Data Radio Bearer). However, considering the characteristics of IOT, the number of supported SRB can be just 2 for common control signaling and dedicated control signaling. On the other hand, a single DRB is enough for NB-IOT because of lowering signaling complexity.
· Signaling Reduction
Signaling overhead to transmit small data in NB-IOT may be similar with conventional LTE if no other enhancement is introduced. For IOT devices generating small amount of traffic, it is recommended to reduce signaling for connection and bearer setup and management and paging [4]. This may be related with ongoing SA2 discussion.
· Mobility Support 
It is recommended that connected mobility, i.e., handover, is not supported in NB-IOT environment, because the connection duration would be too short to support the seamless mobility considering the characteristics of small data transmission, and it needs the power consuming signal measurements of serving and neighboring cells. 
Instead, cell selection and reselection can be used to support low mobility from 3km/h to 30km/h. Enhancements to current cell (re)selection mechanism may be needed for stationary devices in the perspective of the battery power saving. Because NB-IOT devices are expected to be stationary in most cases, the serving cell would not change in general. Nevertheless, it normally performs the neighbor cell measurement unnecessarily for choosing a serving cell with the best signal strength. It is more efficient for those stationary devices to avoid the unnecessary power consuming operations involved in cell (re)selection. 

[bookmark: _Toc426289536]Conclusions
In that standpoint, each issue of CP/UP is revisited with considering both the minimal change of specification and improvement of the power efficiency. Let’s discuss the way forward and potential impacts of each issue.
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