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1 Discussion
After RAN2 #109bis e-meeting, there is still one remaining issue about whether a time stamp information is needed for ANR report in NB-IoT.
#1: The necessity of time stamp information for ANR report

In [1], analysis has been given for the necessity for such time stamp information. 
Considering that the ANR is mainly used for network optimization, ANR report is useful only when the ANR measurement is performed after the latest network optimization. Since in UE side, ANR measurement and report may span for some long time (e.g. at most 96 hours) and NW optimization may be performed at any time, it’s possible that network has done another time optimisation after it provided ANR configurations. In this case, if network receives an ANR report later, as the network cannot know whether this ANR report is generated before or after the latest network optimization, the network cannot make use of this ANR report for network optimisation. On the other hand, if network still take this ANR report into account, it may be possible for network to perform unsuitable further network parameters adjustment. 
Observation 1: Since in UE side, ANR measurement and report may span for some long time (e.g. at most 96 hours) and NW optimization may be performed at any time, without time stamp information about when an ANR measurement/report were performed, NW cannot decide whether the ANR report is measured after the latest network optimization, e.g., whether this ANR report is valid.
During the email discussion in last meeting [2], at least 4 companies have mentioned such information about when the ANR measurement/report was done would be helpful for network to know whether the ANR report is effective or outdated. But also some companies gave negative opinions. For example:

· One company think network can identify the relevance of ANR report to the latest configuration. Per our understanding, a time stamp information is the most common way for network to identify the relevance of ANR report to the latest configuration, this is also often used in some LTE SON/MDT features.
· Another company assume that network deployment to be stable during the ANR measurements (e.g. during the next 96 hours following the ANR configuration), so it should not really matter when the measurements are performed. Per our understanding, as ANR configuration is provided per each UE, it's infeasible for eNB to always guarantee 96 hours stable network deployment for ALL the UEs. 
Observation 2: In eNB implementation, it's infeasible for eNB to always guarantee continuous 96 hours stable network deployment for ALL the UEs. And a time stamp information is the most common way for network to identify the relevance of ANR report to the latest configuration.
#2: The definition of such time stamp information for ANR report

As NW knows the time of the latest network optimization, the simplest way is to let UE include a time stamp information (e.g. a relative time stamp) since ANR report is generated in its ANR report. Such information can be used by eNB to compare and decide whether this is up-to-date ANR report. One clarification is that as there may have no strict time synchronization between UE and eNB, such information would not be an absolute time.

In previous meetings, some simple indications, e.g., “immediately after going to IDLE” or “in between (going to IDLE and ANR reporting)” also have been mentioned as such time stamp information. Since NW does not store the RRC release time, such kind of information would be useless and it’s still impossible for network to decide whether the ANR report is generated after the latest network optimization.
Observation 3: Since NW does not store the RRC release time, such kind of simple indications, e.g., “immediately after going to IDLE” or “in between” would be useless for NW to compare and decide whether an ANR report is generated after the latest network optimization.
Considering that ANR measurement results will be valid only within 96 hours, the value range of this time stamp information should be from 0 to 96 hours. And based on the discussion in last meeting, the unit of hour would be enough. 
Moreover, clarification may be needed for relationship between ANR validity timer and this time stamp information. A simple process way for UE is that UE can report the elapsed time since the ANR validity timer started rounded to nearest hour, e.g., if the UE gets chance to send the ANR record before the ANR validity timer expires, the UE can just set this time stamp info to the time length value that the ANR validity timer has been elapsed.
In current running CR [3], the definition of validity timer is as following:

	The UE may discard the ANR measurements information, i.e. release the UE variables VarANR-MeasConfig and VarANR-MeasReport, 96 hours after the configuration was received, upon power off or upon detach and upon entering another RAT.


With reference on this description, we think this time stamp information can be also defined as the value of time elapsed since the ANR configuration was received. Even there may have gap between the real time point of reception of ANR configuration and generation of ANR record, as we assume the UE may perform ANR measurements shortly after it enters into IDLE, e.g., gets the ANR configuration, we think such gap can be ignored.
Proposal 1: It’s suggested to include time stamp information in ANR report to indicate the elapsed time since the ANR configuration was received. And the value range is suggested to be INTEGER (0..96) with unit of hours.

Based on propose 1, the text proposal can be found in Annex.
2 Conclusion

Based on the analysis in this paper, we have the following observations and proposals:
Observation 1: Since in UE side, ANR measurement and report may span for some long time (e.g. at most 96 hours) and NW optimization may be performed at any time, without time stamp information about when an ANR measurement/report were performed, NW cannot decide whether the ANR report is measured after the latest network optimization, e.g., whether this ANR report is valid.
Observation 2: In eNB implementation, it's infeasible for eNB to always guarantee continuous 96 hours stable network deployment for ALL the UEs. And a time stamp information is the most common way for network to identify the relevance of ANR report to the latest configuration.
Observation 3: Since NW does not store the RRC release time, such kind of simple indications, e.g., “immediately after going to IDLE” or “in between” would be useless for NW to compare and decide whether an ANR report is generated after the latest network optimization.
Proposal 1: It’s suggested to include time stamp information in ANR report to indicate the elapsed time since the ANR configuration was received. And the value range is suggested to be INTEGER (0..96) with unit of hours.
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4 Annex 
Text proposal for TS 36.331 for adding time stamp information in ANR report in NB-IoT:

	The 1st change


5.6.5.3
Reception of the UEInformationRequest message

Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:

1>
if rach-ReportReq is set to true, set the contents of the rach-Report in the UEInformationResponse message as follows:

2>
set the numberOfPreamblesSent to indicate the number of preambles sent by MAC for the last successfully completed random access procedure;
2>
if contention resolution was not successful as specified in TS 36.321 [6] for at least one of the transmitted preambles for the last successfully completed random access procedure:

3>
set the contentionDetected to true;

2>
else:

3>
set the contentionDetected to false;

2>
if the UE is a BL UE or UE in CE:

3>
set the initialCEL to indicate the initial CE level used for the last successfully completed random access procedure;

2>
if the UE is a NB-IoT UE:

3>
set the initialNRSRP-Level to indicate the NRSRP level of the NPRACH resource selected for the first preamble transmission for the last successfully completed random access procedure;

2>
if the UE is a BL UE, UE in CE or NB-IoT UE:
3>
if the last successfully completed random access procedure was initiated with EDT PRACH resource and succeeded after receiving EDT fallback indication from lower layers:

4>
set the edt-Fallback to true;

3>
else:

4>
set the edt-Fallback to false;
1>
if rlf-ReportReq is set to true and the UE has radio link failure information or handover failure information available in VarRLF-Report (VarRLF-Report-NB in NB-IoT) and if the RPLMN is included in plmn-IdentityList stored in VarRLF-Report:

2>
for NB-IoT, if the global cell identity of the selected cell is the same as the reestablishmentCellId in the VarRLF-Report-NB:
3>
remove the reestablishmentCellId from the VarRLF-Report-NB;
2>
set timeSinceFailure in VarRLF-Report (VarRLF-Report-NB in NB-IoT) to the time that elapsed since the last radio link or handover failure in E-UTRA;

2>
set the rlf-Report in the UEInformationResponse message to the value of rlf-Report in VarRLF-Report (VarRLF-Report-NB in NB-IoT);

2>
discard the rlf-Report from VarRLF-Report (VarRLF-Report-NB in NB-IoT) upon successful delivery of the UEInformationResponse message confirmed by lower layers;

1>
except for NB-IoT, if connEstFailReportReq is set to true and the UE has connection establishment failure information in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

2>
set timeSinceFailure in VarConnEstFailReport to the time that elapsed since the last connection establishment failure in E-UTRA;

2>
set the connEstFailReport in the UEInformationResponse message to the value of connEstFailReport in VarConnEstFailReport;

2>
discard the connEstFailReport from VarConnEstFailReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;

1>
except for NB-IoT, if the logMeasReportReq is present and if the RPLMN is included in plmn-IdentityList stored in VarLogMeasReport:
2>
if VarLogMeasReport includes one or more logged measurement entries, set the contents of the logMeasReport in the UEInformationResponse message as follows:

3>
include the absoluteTimeStamp and set it to the value of absoluteTimeInfo in the VarLogMeasReport;

3> include the traceReference and set it to the value of traceReference in the VarLogMeasReport;

3>
include the traceRecordingSessionRef and set it to the value of traceRecordingSessionRef in the VarLogMeasReport;

3>
include the tce-Id and set it to the value of tce-Id in the VarLogMeasReport;

3>
include the logMeasInfoList and set it to include one or more entries from VarLogMeasReport starting from the entries logged first;
3>
if the VarLogMeasReport includes one or more additional logged measurement entries that are not included in the logMeasInfoList within the UEInformationResponse message:

4>
include the logMeasAvailable;

3>
if the VarLogMeasReport includes one or more additional logged Bluetooth measurement entries that are not included in the logMeasInfoList within the UEInformationResponse message:

4>
include the logMeasAvailableBT;

3>
if the VarLogMeasReport includes one or more additional logged WLAN measurement entries that are not included in the logMeasInfoList within the UEInformationResponse message:

4>
include the logMeasAvailableWLAN;

1>
except for NB-IoT, if mobilityHistoryReportReq is set to true:

2>
include the mobilityHistoryReport and set it to include entries from VarMobilityHistoryReport;

2>
include in the mobilityHistoryReport an entry for the current cell, possibly after removing the oldest entry if required, and set its fields as follows:

3>
set visitedCellId to the global cell identity of the current cell:

3>
set field timeSpent to the time spent in the current cell;

Editor's note: FFS if the idleModeMeasurementsReq indicates all results (EUTRA and NR), or can request only EUTRA or NR results. The procedure below assumes the former.

1>
except for NB-IoT, if the idleModeMeasurementReq is included in the UEInformationRequest and the UE has stored VarMeasIdleReport:

2>
set the measResultListIdle in the UEInformationResponse message to the value of measReportIdle in the VarMeasIdleReport, if measurement information concerning cells other than the PCell is available;

2>
set the measResultListIdleNR in the UEInformationResponse message to the value of measReportIdleNR in the VarMeasIdleReport, if available;

2>
discard the VarMeasIdleReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;

1>
except for NB-IoT, if flightPathInfoReq field is present and the UE has flight path information available:

2>
include the flightPathInfoReport and set it to include the list of waypoints along the flight path;

2>
if the includeTimeStamp is set to TRUE:

3>
set the field timeStamp to the time when UE intends to arrive to each waypoint if this information is available at the UE;

1>
for NB-IoT, if anr-ReportReq is set to true and the UE has measResultList available in VarANR-MeasReport-NB:

2>
set the anr-MeasReport in the UEInformationResponse message as follows:

3>
if the global cell identity of the PCell is different from servCellIdentity in the VarANR-MeasReport-NB;

4>
include the servCellIdentity and set it to the value of servCellIdentity in the VarANR-MeasReport-NB;

3>
set measResultServCell to the value of measResultServCell in the VarANR-MeasReport-NB;
3>
set measResultList to the value of measResultList in the VarANR-MeasReport-NB;
3> set timeStamp to the value of time elapsed since the configuration was received in the VarANR-MeasReport-NB;
2>
discard the VarANR-MeasReport-NB upon successful delivery of the UEInformationResponse message confirmed by lower layers;

1>
if the logMeasReport is included in the UEInformationResponse:

2>
submit the UEInformationResponse message to lower layers for transmission via SRB2;

2>
discard the logged measurement entries included in the logMeasInfoList from VarLogMeasReport upon successful delivery of the UEInformationResponse message confirmed by lower layers;
1>
else:

2> submit the UEInformationResponse message to lower layers for transmission via SRB1;
	The 2nd change


6.7.3
NB-IoT information elements

……
6.7.3.5
NB-IoT Measurement information elements

–
ANR-MeasReport-NB
The IE ANR-MeasReport-NB includes the ANR measurements information.

ANR-MeasReport-NB information element

-- ASN1START

ANR-MeasReport-NB-r16 ::=
SEQUENCE {


servCellIdentity-r16



CellGlobalIdEUTRA


OPTIONAL,


measResultServCell-r16



MeasResultServCell-NB-r14,


measResultList-r16




SEQUENCE (SIZE (1.. maxFreqANR-NB-r16)) OF ANR-MeasResult-NB-r16,


...

}

ANR-MeasResult-NB-r16 ::=
SEQUENCE {


carrierFreq-r16





CarrierFreq-NB-r13,


physCellId-r16





PhysCellId




OPTIONAL,


measResultLastServCell-r16


MeasResultServCell-NB-r14,


measResult-r16





NRSRP-Range-NB-r14
OPTIONAL,


cgi-Info-r16





SEQUENCE {



cellGlobalId-r16




CellGlobalIdEUTRA,



trackingAreaCode-r16



TrackingAreaCode,



plmn-IdentityList-r16



PLMN-IdentityList2

OPTIONAL


}
OPTIONAL,
    timeStamp-r16
INTEGER (0..96)



OPTIONAL
}

-- ASN1STOP


	ANR-MeasReport-NB field descriptions

	carrierFreq

Indicates the carrier frequency of the reported cell.

	cgi-info 

Broadcast information of the reported cell.

	measResult

Measured result of the reported cell.

	measResultList

List of measured results for the maximum number of reported carrier frequencies.

	measResultLastServCell

The last measurement results taken in the serving cell when the measured results of the reported cell is stored.

	measResultServingCell

Measurement results taken in the serving cell when the configuration of the measurements is received.

	plmn-IdentityList
The list of PLMN Identity read from the broadcast information of the reported cell.

	ServingCellIdentity

Indicates the cell where the measurement configuration was received.

If the field is absent, it is the same as the current serving cell.

	timeStamp
This field indicates the time elapsed since the ANR configuration was received. Unit with hours.
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