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1	Introduction
At the RAN plenary #80, a new Work Item (WI) on “Rel-16 enhancements for NB-IoT” was approved, and the WID was revised at RAN plenary #81 [1]. The WID states that one objective is to specify enhancements for network management tools by specifying SON support for NB-IoT:

	Network management tool enhancement:
· SON support for reporting of [RAN2, RAN3]
· [bookmark: _Hlk524964322]Cell Global Identity and strongest measured cell(s) (ANR)
· Random access performance
· Radio link failure (RLF), if needed



This contribution discusses the issues related to the potential enhancements listed in the WID’s objective.
[bookmark: _Ref178064866]2	Discussion
With cellular networks becoming ever more complex, and NB-IoT networks expected to support massive numbers of users, manual planning, configuration and optimization is becoming ever more laborious. Currently in NB-IoT network configuration, tuning and optimization needs to be done manually, which becomes error prone, time consuming, costly and inaccurate.
· Manual planning is error prone due to complex and changing radio environment.
· Drive testing is time consuming and costly.
· Information from GERAN/UTRAN/E-UTRAN deployments/cells may not be available or inaccurate due to, e.g., different frequencies, different sites

Therefore, enhancements are needed for network management tools to help automation of aforementioned tasks. With automation, network operation can be made much more efficient, cheaper, quicker and precise, allowing the network also to run more efficiently. In this paper we discuss the first aspect of the SON support objective for NB-IoT, Cell Global Identity and strongest measured cells. This provides tools for more efficient network planning.
2.1	Cell Global Identity and strongest measured cell(s) (ANR)
Existing legacy LTE feature of reporting of Cell Global Identity and strongest measured cells enables Automatic Neighbor Relations (ANR) cell planning and is useful tool for avoiding and resolving PCI conflicts. More specifically, enabling ANR allows better optimization of:
· eNB transmission regarding transmission power, antenna location and tilt
· Idle mode mobility regarding signal quality and adjustment of thresholds
· NRS frequency reuse.
· Reduction of NBPCH, PDSCH SIB1, NPSS, NSSS intercell interference.
· NPRACH detection and false alarm probability reduction.

However, NB-IoT does not support this functionality. In legacy LTE, as specified in TS 36.331 [1], the UE is configured to perform measurements and measurement reporting by configuring the IE MeasConfig contained in RRCConnectionReconfiguration message for the required measurements and measurement reporting. However, the procedures for measurement reporting are currently not applicable for NB-IoT, and the RRCConnectionReconfiguration-NB message does not contain any IE corresponding to MeasConfig of the legacy LTE.
Considering the benefits of CGI reporting to allow more efficient network optimization, RAN2 should specify CGI reporting for NB-IoT. As similar functionality is already specified for legacy LTE, we think that similar structure as in legacy LTE for configuration of CGI measurements and reporting can be defined and thus any synergies with legacy LTE should be utilized to simplify specification, implementation and testing efforts.
[bookmark: _Toc525811330][bookmark: _Toc525811389][bookmark: _Toc525828624][bookmark: _Toc525847569][bookmark: _Toc525851486]CGI reporting is introduced for NB-IoT in Rel-16.
[bookmark: _Toc525811331][bookmark: _Toc525811390][bookmark: _Toc525828625][bookmark: _Toc525847570][bookmark: _Toc525851487]Synergies with legacy LTE CGI reporting should be exploited.
The starting point should be that the UE is configured by the serving eNB to perform neighbor cell measurements and provide the measurement results to the eNB within the RRCConnectionReconfiguration-NB message. In this message the eNB configures the physical cell identity it is interested in. 
Then, the UE performs RSRP/RSRQ measurements of neighboring cells, and compares the phy-CIDs of the measured cells to the value configured by the serving eNB, and if the two values match, the UE acquires the global cell identity of that measured cell, and transmits the measurement report with the global CID back to the serving eNB. With this information the eNB may update its neighbor relation table, and with the help from MME, form a X2-tunnel with the target eNB (from the measurement report), forwarding CGI-info to the target eNB, and also the target eNB may update its neighbor relation table.
[bookmark: _Toc525811332][bookmark: _Toc525811391][bookmark: _Toc525828626][bookmark: _Toc525847571][bookmark: _Toc525851488]CGI reporting is configured by RRCConnectionReconfiguration-NB message.
3	Conclusion
In the previous sections we made the following proposals: 
Proposal 1	CGI reporting is introduced for NB-IoT in Rel-16.
Proposal 2	Synergies with legacy LTE CGI reporting should be exploited.
Proposal 3	CGI reporting is configured by RRCConnectionReconfiguration-NB message.
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