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1 Introduction
At RAN#80, the Rel-16 work item on additional enhancements for NB-IoT was approved. 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 discussion have already taken place in a few meetings and the following agreements were made:

	RAN2#103bis agreements:
· ANR reporting for NB-IoT only uses idle-mode measurements (i.e. we won’t introduce connected mode measurements)

· Support RACH report for NB-IoT
· Will consider whether information in LTE RACH report is extended
RAN2#104 agreements:
SON-ANR:

· RAN2 understanding is that the purpose of SON/ANR reporting in NB-IoT is network optimisation rather than immediately updating neighbour relations like with LTE ANR, and is therefore not time critical.
· SON reporting does not trigger RRC connection establishment/resume
· FFS whether this includes EDT.
· SON information can be reported along with EDT, FFS what and how.
RACH report:
· In addition to legacy parameters for RACH reporting, the first selected resource pool (E.g. CE level, EDT) is included in the RACH report. This agreement is also applicable for eMTC.
RAN2#105 agreements:
RLF report:
· The UE informs network about having an RLF report available via rlf-InfoAvailable indication during the initial RRC connection re-establishment process after RLF. The rlf-InfoAvailable parameter is included in Msg5 of the RRC connection re-establishment process.
· It is up to the network to decide when to request for the RLF report, using UEInformationRequest/UEInformationResponse procedure.
· In case of no/failed RRC connection re-establishment, the UE may store the RLF report for indicating rlf-InfoAvailable in Msg5 of later connection establishment.
· The following legacy parameters are supported for RLF reporting in NB-IoT:
· Failed cell ECGI
· Last Serving Cell RSRP/RSRQ (Whether OK for CP-solution is FFS)
· Absolute Time Stamp (optional, if available)
· Location Info (optional, if available) 
· FFS: further information.
· RLF reporting does not trigger RRC connection establishment/resume, including EDT.
· Neither rlf-InfoAvailable indication nor RLF report is included in the Msg3 of the EDT procedure to indicate to the network about an available RLF report.
RACH report:
· For NB-IoT RACH report, range of numberOfPreamblesSent is INTEGER (1..64).
· contentionDetected is Boolean. 
· Initial CEL is included in NB-IoT RACH report.
· Working assumption: A Boolean flag indicating EDT fallback (i.e., the UE started with EDT NPRACH resources and went through a fallback to non-EDT NPRACH resources) is included in NB-IoT RACH report.
· Take the ASN.1 structure provided in the report (proposal 5) as baseline for NB-IoT running CR.
· Initial CEL is included in eMTC RACH report.
· Working assumption: A Boolean flag indicating EDT fallback (i.e., the UE started with EDT PRACH resources and went through a fallback to non-EDT PRACH resources) is included in eMTC RACH report.
· Take the ASN.1 structure provided in the report (proposal 8) as baseline for eMTC running CR.
· RAN2 aims on standardizing a single method of sending NB-IoT RACH report, i.e., avoid multiple solutions.
· Proposed solutions should be discussed considering signalling overhead, UE power consumption, security aspects and other reports being considered in other email discussions.
· NB-IoT RACH report includes the information from the latest successful RACH procedure.
· NB-IoT RACH report information is discarded when the UE goes to IDLE.
· FFS how to report.
SON-ANR:
· Solution direction based on option a:
· Single set of measurements only.
· No new measurement requirements.
· ANR measurement reporting using the UE Information Request / Response framework is supported. Other methods FFS.
· ANR reporting for the CP solution is not supported in Rel-16. 



In this document we discuss the procedure for the reporting of the RACH report and of ANR measurements.

2 Discussion
2.1 General

As discussed already at RAN2#105, SON procedures are rare events. In the network, they are usually triggered by a change of deployment, a change in the parameters configuration or as a regular health check of the system.

SON results are based on collection and statistical analysis of a number of reports and only a subset of UEs are involved in the reporting. The overall impact on UE power consumption is negligible.
Observation 1: Reporting for SON is a rare event and does not affect globally the UE power consumption.
Observation 2: Supporting multiple reporting methods will increase the specification work and the UE complexity.
Proposal 1: The design for SON reporting should focus on low complexity/ simplicity and not on UE power consumption.
For the RLF report, it is already agreed to reuse the UE information procedure framework. 
Observation 3: For the RLF report, it is already agreed to reuse the UE information procedure framework. 
2.2 Reporting for ANR 

Observation 4: It is already agreed that SON reporting does not trigger RRC connection establishment/resume.
Observation 5: It is already agreed that ANR measurement reporting using the UE Information Request / Response framework is supported. 
Need for timely ANR reporting.

As discussed in the last two meetings, the purpose of SON reporting is network optimization not real-time adaption, this is typically based on statistic information. There is no need for real time reporting and it is not critical if the reporting is not possible.

We have already agreed not to trigger establishment/ resumption for the sole purpose of ANR. So triggering EDT only for this purpose appears more as optimization than an actual need.

Observation 6: There is no requirement for timely reporting.
Observation 7: Considering using EDT for the sole purpose of ANR seems an optimization rather than addressing a specific need.

Proposal 2: EDT is not triggered for the sole purpose of ANR.
In the e-mail discussion [104#44] SON/ANR report, the justification for ‘timely’ reporting was that the measurement may become obsolete or even misleading if too old. 

There are many ways to address this concern, e.g. the UE discards the report after some time (note this is 48 hours for MDT in LTE) or the eNB discards the report if too old based on a timestamp provided in the report or a combination of both. As we prefer avoiding reporting information that will be discarded, we will be in favour of having of a time limit for the UE keeping the report.

Proposal 3: The UE discards the ANR report after a given time, FFS whether the time is fixed in the specification as for LTE or configurable.

Using EDT for ANR reporting.

Piggybacking ANR to EDT will raise a number of problems and will require changes to the already very complicated EDT procedure. 

The ANR report cannot be carried in the RRCConnectionResumeRequest message as it should be security protected, so an RRC message would need to be agreed to report the ANR measurements and new MAC multiplexing rules for MSG3 will be needed. 

Also, the UE should not send information to a eNB that does not want it, e.g. because it is a legacy eNB or because it is not configured for SON ANR or because of congestion. 
Observation 8: Piggybacking ANR measurements with EDT will require additional specification work and introduce additional complexity to the EDT procedure and to the SON ANR procedure.

Proposal 4: ANR measurements reporting in EDT is not supported .
Other method for ANR reporting.

In the email discussion [104#44][NB-IoT R16] SON/ANR report, there were  proposals to report the ANR measurements in MSG5, RRCConnectionSetupComplete, RRCConnectionResumeComplete and RRCConnectionReestablishmentComplete.
This approach would be an alternative and not an addition to the UE Information Request / Response framework agreed at RAN2#105. It would also require to introduce a mechanism to avoid reporting to an eNB that does not want the report. 
This approach has no benefit compared the UE Information Request / Response framework as the impact on power consumption is negligible and adds complexity due to the multiple ways of reporting the ANR measurements. 

Observation 9: Supporting reporting ANR measurements in MSG5 will add complexity for no benefit.

Proposal 5: ANR measurements reporting in MSG5 is not supported.

Conclusion for ANR reporting.

Based on the above discussion, we propose to agree that UE information procedure is the only mechanism for ANR measurements reporting in NB-IoT.
Proposal 6: UE information procedure is the only mechanism for ANR measurements reporting in NB-IoT.

2.3 Reporting for RACH 

At RAN2#104, it was agreed that RAN2 aims on standardizing a single method of sending NB-IoT RACH report, i.e., avoid multiple solutions.
In email discussion [104#45]: RACH Report, there were various proposals for reporting, piggybacking with EDT messages, piggybacking in MSG5 and UE information request/Response procedure. 

Similar analysis as for ANR applies to RACH reporting, e.g. the RACH report can not be included in the EDT message because it is not available, the UE should not send reports to a eNB not interested in receiving the report, having multiples messages carrying the report will add unnecessary complexity for no obvious benefit.

Observation 10: Supporting RACH reporting in EDT or MSG5 will add complexity for no benefit.

Proposal 7: UE information procedure is the only mechanism for RACH report in NB-IoT.

3 Conclusion
In this document, we have discussed the procedure for reporting ANR measurements and the RACH report. 

We have made the following observations and proposals:
Observation 1: Reporting for SON is a rare event and does not affect globally the UE power consumption.
Observation 2: Supporting multiple reporting methods will increase the specification work and the UE complexity.
Observation 3: For the RLF report, it is already agreed to reuse the UE information procedure framework. 
Observation 4: It is already agreed that SON reporting does not trigger RRC connection establishment/resume.

Observation 5: It is already agreed that ANR measurement reporting using the UE Information Request / Response framework is supported. 
Observation 6: There is no requirement for timely reporting.
Observation 7: Considering using EDT for the sole purpose of ANR seems an optimization rather than addressing a specific need.

Observation 8: Piggybacking ANR measurements with EDT will require additional specification work and introduce additional complexity to the EDT procedure and to the SON ANR procedure.

Observation 9: Supporting reporting ANR measurements in MSG5 will add complexity for no benefit.

Observation 10: Supporting RACH reporting in EDT or MSG5 will add complexity for no benefit.

Proposal 1: The design for SON reporting should focus on low complexity/ simplicity and not on UE power consumption.
Proposal 2: EDT is not triggered for the sole purpose of ANR.

Proposal 3: The UE discards the ANR report after a given time, FFS whether the time is fixed in the specification as for LTE or configurable.

Proposal 4: ANR measurements reporting in EDT is not supported.

Proposal 5: ANR measurements reporting in MSG5 is not supported.

Proposal 6: UE information procedure is the only mechanism for ANR measurements reporting in NB-IoT.

Proposal 7: UE information procedure is the only mechanism for RACH report in NB-IoT.
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