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1   Introduction
In Rel-16 Additional enhancements for NB-IoT WI [1], there is one objective about network management tool enhancement:

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

In this contribution, we discuss how the corresponding RAN3 impact to support ANR for NB-IoT.
2   Discussion

Some discussions took place in the previous RAN2 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)

RAN2#104 agreements:
· 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.

RAN2#105 agreements:
· 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. 

RAN2#106 agreements:
· ANR report does not trigger EDT.
· ANR report is not carried in EDT Msg3.

· anr-InfoAvailable indication can be reported in EDT Msg3.
· ANR procedure steps:

1)  UE receives “measurement” configuration in dedicated signalling.

2)  When the UE  is released to idle:

a) The UE performs the instructed measurements according to existing RAN4 cell reselection measurement performance requirements.

b) CGI reading is limited to cells being above a certain threshold. Threshold details FFS.

   3)  Reporting takes place, upon network request, next time UE is connected mode again.
RAN2#107 agreements:
Configuration:

· Dedicated ANR measurement configuration is provided in RRCConnectionRelease message only.

· The list of frequencies where to perform the measurements can be optionally provided in dedicated signalling, as a subset of the frequencies signalled in system information. Per default, the list frequencies signalled in system information is used.

· Maximum of 8 carriers can be configured.

· A blacklist of cells can be optionally signalled per carrier.

Measurements:

· ANR measurements are only performed while UE remains camped on the same cell from which the ANR measurement configuration was received. (i.e. When the UE changes cell the ANR measurements are stopped).

· Neighbour cell relaxed monitoring criteria and Ssearch criteria don’t apply while performing an ANR measurement.

· ANR measurement doesn’t affect DRX / eDRX operation.

· CGI-reading applies to strongest cell on each frequency, if above the RSRP threshold.

· The RSRP threshold is an absolute threshold that is common to all frequencies.

Reporting:

· anr-InfoAvailable indication is reported in and only in RRCConnectionSetupComplete, RRCConnectionResumeComplete, RRCConnectionReestablishmentComplete and RRCConnectionResumeRequest for EDT.

· The ANR report might be empty for a given carrier, if a measurement is performed and no strong cell is found.

· UE only indicates the availability of the report if 1) a report is available and 2) if the RPLMN is included in the list of EPLMNs stored by the UE when the ANR measurement was configured.

· The ANR report is discarded after:

· Timer expiry. Value FFS.

· Power off or detach.

· Reporting anr-InfoAvailable and returning to idle.

· UE Information Request / Response is the only reporting procedure for ANR measurement.

· For a measured carrier the following information is included:

· Carrier frequency.

· Strongest cell PCI, RSRP/RSRQ.

· Strongest cell CGI-info if RSRP above the threshold.

· Serving cell RSRQ/RSRP and CGI are included in the ANR report.

· ANR reporting is optional for NB-IoT UEs with capability signaling.

· FFS: ANR applicability to 5GC.




Based on these RAN2 agreements, it could be understand that the corresponding procedure could be performed as below:

[image: image1]

As shown in Figure above, the eNB1 (Cell A) configures the UP solution UE in connected mode via RRCConnectionRelease message, and after RRC connection release, the UE performs the neighbour cell (Cell B) measurement in idle mode, and the UE performs ANR reporting when next time UE is connected mode again. 

Considering the power consumption of the UE to perform ANR measurement, and the potential benefit for the network to get such report, when the UE moves to connected mode in a new eNB2 rather than the old eNB1, it is helpful for the new eNB2 to forward the UE’s ANR report to the old eNB1.

Proposal 1: forward the UE’s ANR report from new eNB to old eNB, when the UE access to a new eNB with anr-InfoAvailable indication.

As agreed by RAN2, the anr-InfoAvailable indication is reported in and only in:

1) RRCConnectionSetupComplete

2) RRCConnectionResumeComplete

3) RRCConnectionReestablishmentComplete
4) RRCConnectionResumeRequest for EDT
For 2), 3), and 4), as there will be an UE Context Retrieve procedure between the new and the old eNBs, it is possible for the new eNB to provide the ANR report to the old eNB via an UE associated procedure, e.g. include the ANR report in the X2AP: UE CONTEXT RELEASE message. 
But this solution does not fly in case of 1) RRCConnectionSetupComplete, there is no UE association exists between the old and the new eNB. Considering of the RAN2 agreement “Serving cell RSRQ/RSRP and CGI are included in the ANR report”, note that the serving cell is the cell where the ANR measurement configuration was received, and it is understood that the serving cell RSRQ/RSRP and CGI are included only if the current serving cell is different than the old serving cell. With the last serving cell ECGI, when the UE moves to connected mode in a new eNB2, for all the cases 1) 2) 3) and 4), it is feasible for the new eNB2 to forward the UE’s ANR report to the old eNB based on the last serving cell ECGI. Therefore, it is preferred to also introduce a new non UE associated X2AP procedure to transmit the ANR report from the new eNB to the old eNB, to be used in case of 1), and it is up to the eNB implementation whether to use it in case of 2), 3) and 4).
Proposal 2: include the ANR report in the X2AP: UE CONTEXT RELEASE message. 
Proposal 3: introduce a new non UE associated X2AP procedure to transmit the ANR report from the new eNB to the old eNB.

3   Proposal
In this contribution, we discuss ANR in NB-IOT, and get the following proposal:
Proposal 1: forward the UE’s ANR report from new eNB to old eNB, when the UE access to a new eNB with anr-InfoAvailable indication.

Proposal 2: include the ANR report in the X2AP: UE CONTEXT RELEASE message. 
Proposal 3: introduce a new non UE associated X2AP procedure to transmit the ANR report from the new eNB to the old eNB.

The corresponding X2AP CR is provided in [2]. 

As it is still FFS on the ANR applicability to 5GC in RAN2 discussion, the XnAP CR will be provided later after RAN2 progress.
4   Reference
[1] RP-191576 WID revision: Additional enhancements for NB-IoT
[2] R3-195142 Introduction of NB-IoT ANR report, X2AP CR, Huawei
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