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Introduction
At RAN#80, the Rel-16 work item on additional enhancements for NB-IoT was approved [1]. One of the objectives in this work item is to support ANR reporting for network management.
	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




SON has been discussed now in RAN2 for a number of meetings and good progress has been achieved for RACH and RLF report and most of it is already captured in the RRC running CR [2] and an e-mail discussion has discussed the procedure aspects of ANR [3]
Only small aspects are still open and are discussed in this document with the objective to finalise the feature.
 
Discussion
General
Applicability to 5GC 
In the WID [1], SON and connection to 5GC are two independent sub-topics and it should be discussed whether SON is also supported when connection to 5GC.
In Rel-15, SON (RACH report and RLF report) is not supported for E-UTRA connected to 5GC. However, it is being introduced in Rel-16 as part of WI “SON/MDT support for NR” [4] thus the functionality will be supported in the network node and network interfaces.
SON/MDT features provide means for a cost-efficient handing of the networks and there is the same motivation to support them when connected to 5GC.
Proposal 1: SON (RACH, RLF and ANR) is supported when the UE is connected to 5GC.
UE information procedure
Security
In LTE, the UE information procedure can only be triggered when AS security has been activated. In NB-IoT, there is no AS security for the CP solution. 
SON relies on UEs inputs thus these inputs should be reliable, which means they should be secured (i.e. integrity protected), otherwise any one could pretend to be other UE and reports its wrong information, which may cause SON to output a wrong result.

Proposal 2: The UE information procedure can only be initiated after AS security has been activated.
Proposal 3: SON (RACH and RLF) is not supported when UE is using the control plane solution.
Processing delay
In the running CR [2], the value for the UE information procedure is set to TBD in Table 11.2-2: UE performance requirements for RRC procedures for NB-IoT UEs
Per analogy with other procedures, we propose to set the value to 45 ms.
Proposal 4: The processing delay for the UE information procedure is 45 ms.
Mandatory vs Optional
RACH report involves very low complexity in the UE as the report only includes information that is available at the UE and is reported in a single procedure. Thus we propose the feature be mandatory w/o capability reporting.
Proposal 5: Support of RACH report is mandatory for rel-16 UEs. 
RLF report has more complexity at the UE, it impacts several procedures and requires the UE to keep the data across connections, so we propose the feature to be optional at the UE. There is no need for capability reporting as the eNB asks for the report only if the UE has indicated the availability of a report.
Proposal 6: Support of RLF report is optional at the UE without capability reporting. 
RLF report
When to discard the report
In LTE, the RLF report may be deleted after successful transmission has been confirmed and 48 hours after the failure is detected, upon power off or upon detach. The same should apply to NB-IoT.
Proposal 7: The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the failure is detected, upon power off or upon detach.

In LTE, The UE keeps the RLF report during state transitions and RAT changes, and indicates RLF report availability again after it returns to LTE. The same should apply to NB-IoT.
Proposal 8: The UE keeps the RLF report during state transitions and RAT changes, and indicates RLF report availability again after it returns to NB-IoT.

When to indicate availability and when to report 
In LTE, the UE only indicates availability of the report and include the report in UEInformationResponse message if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report. The same should apply to NB-IoT.
Proposal 9: At the time RLF is detected, the UE stores its list of EPLMNs in plmn-IdentityList in the VarRLF-Report-NB.
Proposal 10: Before indicating availability of the report or including the report in the UEInformationResponse message, the UE checks that its current RPLMN is included in the stored plmn-IdentityList in the VarRLF-Report-NB.

In a similar way, we think that the UE should only record / report a RLF report in the system EPS/5GS where the failure occurs.
Proposal 11: At the time RLF is detected, the UE stores the system EPS/5GS where the failure happened and records the failedCellIdentity accordingly.
Proposal 12: Before indicating availability of the RLF report or including the RLF report in the UEInformationResponse message, the UE checks that its current system (EPS/5GS) is the same as stored in the VarRLF-Report-NB.

Other parameters in the report
In LTE, when the UE initiates the RRC Connection Re-establishment procedure, the UE stores the Global Cell Identity of the re-establishment cell in the VarRLF-Report. The same should apply to NB-IoT.
Proposal 13: When initiating RRC Connection Re-establishment, the UE stores the global cell identity of the selected cell in the VarRLF-Report-NB.
ANR
ANR Measurement and reporting when the UE supports both EPS and 5GS
Following the same approach as proposed for the RLF report in section 2.2, the UE should only record the measurements and report the measurement in the system where they have been configured.
Proposal 14: When receiving the measurement configuration, the UE stores the system EPS/5GS where it is connected.
Proposal 15: When recording the measurements (i.e. CGI-info), the UE stores the information according to the system where the measurement configuration was received.
Proposal 16: Before indicating availability of the ANR report or including the ANR report in the UEInformationResponse message, the UE checks that its current system (EPS/5GS) is the same as stored in the VarANR-Report-NB.
Conclusion
In this document, we have discussed some remaining issues for SON and made the following proposals:
Proposal 1: SON (RACH, RLF and ANR) is supported when the UE is connected to 5GC.
Proposal 2: The UE information procedure can only be initiated after AS security has been activated.
Proposal 3: SON (RACH and RLF) is not supported when UE is using the control plane solution.
Proposal 4: The processing delay for the UE information procedure is 45 ms.
Proposal 5: Support of RACH report is mandatory for rel-16 UEs. 
Proposal 6: Support of RLF report is optional without capability reporting. 
Proposal 7: The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the failure is detected, upon power off or upon detach.
Proposal 8: The UE keeps the RLF report during state transitions and RAT changes, and indicates RLF report availability again after it returns to NB-IoT.
Proposal 9: At the time RLF is detected, the UE stores its list of EPLMNs in plmn-IdentityList in the VarRLF-Report-NB.
Proposal 10: Before indicating availability of the report or including the report in the UEInformationResponse message, the UE checks that its current RPLMN is included in the stored plmn-IdentityList in the VarRLF-Report-NB.
Proposal 11: At the time RLF is detected, the UE stores the system EPS/5GS where the failure happened and records the failedCellIdentity accordingly.
Proposal 12: Before indicating availability of the RLF report or including the RLF report in the UEInformationResponse message, the UE checks that its current system (EPS/5GS) is the same as stored in the VarRLF-Report-NB.
Proposal 13: When initiating RRC Connection Re-establishment, the UE stores the global cell identity of the selected cell in the VarRLF-Report-NB.
Proposal 14: When receiving the measurement configuration, the UE stores the system EPS/5GS where it is connected.
Proposal 15: When recording the measurements (i.e. CGI-info), the UE stores the information according to the system where the measurement configuration was received.
Proposal 16: Before indicating availability of the ANR report or including the ANR report in the UEInformationResponse message, the UE checks that its current system (EPS/5GS) is the same as stored in the VarANR-Report-NB.
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