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1
Introduction
In this contribution we firstly share some motivation for measurement reporting. And based on that, some corresponding potential solutions are proposed. At last, we analyze the impact on UEs.
2
Measurement reporting in NB-IOT
2.1
Usage cases for measurement reporting

Positioning
It is acknowledged that low complexity, low cost and long battery lifetime are NB-IOT design objectives. Some company may have concern on the need of supporting positioning in NB-IOT. CMCC plans to have NB-IOT trial in this year and launch commercial NB-IOT network as soon as possible. So we have done some market research to understand the real market needs and business models of IOT. It turns out that positioning (e.g. device tracking) is one of the critical needs in IOT. 

One example is the smart warehousing and distribution of goods. Remote monitoring of the loading/unloading, transportation and storage of goods require the location information of IOT devices. Therefore, positioning needs to be supported in IOT devices to help tracking the goods. 

Another example is the smart parking. The smart parking system can manage the vehicles in the parking lot and help cars find proper parking spaces, which is very useful in large parking lot where available space is difficult to find. Therefore, the feature of positioning is also necessary in this use case.
Taking into consideration the cost and complexity, RF fingerprint and E-CID are suitable for positioning in NB-IOT, since they do not require additional UE capabilities (e.g. PRS). Both of them require UE-reported measurements (i.e. RSRP/RSRQ) to determine the location.

Network deployment and optimization
Another motivation to support measurement reporting is network deployment and optimization. Measurements are very important for operators to understand the deployment in network. It is difficult for operators to do the network optimization only through drive test anywhere and anytime. For instance measurement reports can help network to determine the re-selection parameters in SIB4 and SIB5.
Therefore, we propose that measurement reporting should be supported by NB-IOT UEs.

Proposal 1: Measurement reporting should be supported by NB-IOT UEs.
2.2
Measurement reporting solution
When considering the measurement reporting, three questions should be answered, which are what should be reported, when and how report. Also we should take into account UE power consumption, complexity and cost for IOT cases.
Regarding the first question, we propose to report the measurement results from both idle and connected mode measuring for the purpose of cell (re)selection and RLF monitoring correspondingly. And any other additional measuring should not be needed. It means that there is no additional complexity and power consumption for measuring due to supporting measurement reporting. If the measurement results from idle mode should be reported, UE has to store the measurement results and report them when entering connected mode, just like the mechanism in logged MDT. It seems that UE may need to log the measurements in idle mode and the memory size may impact the cost. But with proper design, we think the potential impact can be limited in an acceptable level or even be avoided. Therefore we propose that the measurement results from idle mode for cell (re)selection and from connected mode for RLF monitoring should be reported to network.
Proposal 2: The measurement results from idle mode for cell (re)selection and from connected mode for RLF monitoring should be reported to network.

Regarding when and how report, based on the current mechanism of measurement reporting and logged MDT, we propose the followings.
Proposal 3: Network control NB-IOT UEs on measurement reporting through configuration.
Proposal 4: NB-IOT UEs report measurements through uplink RRC signalling.
Furthermore we list possible methods to configure UE on what to report and when and how to report. 
Dedicated signalling based configuration
Dedicated signaling based configuration can be used to configure specific UE. This solution may have little effect to the majority UEs. We can reuse and simplify the existing RRM measurement configuration and report configuration for connected UEs.
In order to support idle mode measurement logging, logged MDT related configuration can be reused. Also the reporting mechanism of logged MDT can be reused in this case.
System information based configuration
System information based configuration can be used to configure the measurement reporting capable UEs in the cell. The merit of this solution is that UEs don’t need to report their capability of measurement reporting. Only the connected mode or idle mode measurement reporting capable UEs adopt the configuration.
2.3
Impact on UEs
As mentioned in 2.2, the complexity, cost and power consumption to NB-IOT UEs should be thoroughly investigated when considering measurement reporting.

The complexity form reporting procedure itself is negligible. The complexity mainly comes from searching and measuring by the UE. Since UE will anyway do cell detection and measurement to support idle mode cell selection/reselection, introducing some reporting procedure will not impact the complexity. 

Regarding cost, since UE may need to log the measurements in idle mode, the memory size may impact the cost. But with proper design, we think the potential impact can be limited in an acceptable level or even avoided. 

Measurement reporting will cause additional power consumption and impact the battery lifetime. But such reporting is controlled by network, e.g. broadcast or dedicated indication. Network has the flexibility to configure the reporting, if battery lifetime is the critical issue for some IOT applications, network will not configure the measurement reporting.

Last but not least, since the measurement reporting in NB-IOT can reuse current mechanisms, it will not take much time of the standardization work. In addition, the measurement reporting can be made as an optional feature. It can be left to different operators or markets to decide whether or not to deploy.
3
Conclusions
In this paper, we have discussed three optional access control mechanism for NB-IOT. We propose the following proposals:

Proposal 1: Measurement reporting should be supported by NB-IOT UEs.
Proposal 2: The measurement results from idle mode for cell (re)selection and from connected mode for RLF monitoring should be reported to network.
Proposal 3: Network control NB-IOT UEs on measurement reporting through configuration.

Proposal 4: NB-IOT UEs report measurements through uplink RRC signalling.
