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1	Introduction
3GPP TSG RAN Meeting #80 has approved a new Work Item on “Rel-16 enhancements for NB-IoT” and following objectives related to SON reporting are included in the WID:
	Network management tool enhancement:
· SON support for reporting of [RAN2, RAN3]
· Cell Global Identity and strongest measured cell(s) (ANR)
· Random access performance
· Radio link failure (RLF), if needed




This contribution provides our views on this topic as this is the first time to introduce SON functions to NB-IoT.
2	Discussion
Since Rel-9, LTE has introduced SON functions for operators to be able to manage network configurations based on SON report from a lot of UEs, and later in Rel-10, logged MDT was introduced for network to receive logged measurements from idle mode UEs. When it comes to NB-IoT networks, those functions developed for LTE may need to be revisited case by case.
Cell Global Identity and strongest measured cell(s) (ANR)
In LTE, ANR function is to build the neighbour relationship table for each neighbouring cell’s PCI and CGI and it works based on connected mode UE measurements reporting the PCIs followed by UE reporting the CGI of selected PCI. Once the table is created, eNB can refer to the CGI mapped to the PCI for handover preparation towards the target cell. For NB-IoT, since connected mode UE measurements and handover are not supported, ANR function seems not so needed. However, NB-IoT still supports connection re-establishment procedure where UE indicates the source cell’s PCI in the re-establishment request message. In case the target cell is not aware of the source cell’s CGI, context fetch will fail. If NB-IoT UE can read the strongest cell’s CGI information, e.g. in idle mode, and report to the network when connection is available (like reporting serving cell measurement in Msg3 or Msg5), then such ANR function would be beneficial for NB-IoT networks.
Proposal 1: ANR function for NB-IoT is supported by configuring UEs to read CGI of the strongest cell in idle mode and report to network when connection is available.
Random access performance
Reporting RA performance can help network to have a clearer view of RA’s load/contention situation and better manage the RA resources. Since most of the NB-IoT functions (e.g. connection setup/resume/re-establishment, EDT, SR, etc.) rely on RA procedures, it is beneficial to have an optimal RA performance. As NB-IoT allows RA on anchor carrier as well as non-anchor carriers since Rel-14, we think such carrier information might be useful to be included in the RA performance reporting so that network can manage RA resources across all carriers.
Proposal 2: RA performance reporting is supported by including anchor/non-anchor carrier information in the report.  
Radio link failure (RLF)
In both LTE and NB-IoT networks, RLF will trigger connection re-establishment procedure where target eNB may automatically collect information about the RLF event. However, re-establishment may not always succeed, which means such RLF information may be missing in some cases. In addition, with re-establishment procedure as such, network cannot collect accurate information such as radio fingerprint, failure time, RLF cause, etc. In this sense, RLF reporting might be good to have for NB-IoT networks except for some reporting content not relevant to NB-IoT, e.g. t312-Expiry in RLF cause and handover failure in failure type. 
Proposal 3: RLF reporting is supported by using LTE approach as baseline and removing content not relevant to NB-IoT.
After UE has collected above SON information, the next question is: how does the UE report those? In our view, SON information is not so important as user data and therefore idle mode UE should not be required to trigger connection setup procedure simply to report SON information. SON reporting should be done on a best-effort basis. As the EDT feature specified in Rel-15 has been targeting at short data transmission without connection being setup, and RA procedure design has allowed flexible TBS selection based on the broadcasted maximum TB size, we think some of these features also fit the purpose of SON reporting and we should try to utilize them. For example, we can consider padding SON information to the user data as long as uplink grant is sufficently large. If this is not doable, at least SON information available indication can be padded so that network can decide whether to retrieve the information by moving UE to connected mode or not.
Proposal 4: UL EDT procedure should be studied to support SON reporting by considering padding SON information or its available indication to the user data.  
3	Conclusion
This paper discussed the SON measurement and reporting, and we have made the following proposals:
Proposal 1: ANR function for NB-IoT is supported by configuring UEs to read CGI of the strongest cell in idle mode and report to network when connection is available.
Proposal 2: RA performance reporting is supported by including anchor/non-anchor carrier information in the report.
Proposal 3: RLF reporting is supported by using LTE approach as baseline and removing content not relevant to NB-IoT.
Proposal 4: UL EDT procedure should be studied to support SON reporting by considering padding SON information or its available indication to the user data.
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