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Introduction
At RAN#82, updated Rel-16 work item on Rel-16 enhancements for NB-IoT was approved [1]. One of the objectives in this work item is to support SON reporting for random access performance and radio link failure 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 
 
	Below are the agreements from RAN2 meetings on ANR. 
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: 
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. 
RAN2#105 agreements:

 Solution direction based on option a (Immediate measurements):
· 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 contribution we discuss on when the ANR measurements should be reported. 
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In LTE, ANR is performed during connected mode, that is UE detects PCI of a strong cell and reports it via Measurement Report. Thereafter, NW can configure autonomous gap for the UE to use the gap to identify the CGI of the cell (reading MIB and SIB1). 
Identifying the CGI implies, UE needs to read the MIB and SIB information of the detected strong cell which could be battery consuming. NW should ensure that UE is not bound to perform the CGI reporting frequently.
Here the definition of a strong cell could for example be that the measured RSRP or RSRQ values from a certain cell exceeds a certain threshold value, where for example, the threshold is the RSRP/RSRQ threshold parameters used for cell reselection. The threshold could be absolute levels but also a difference between the serving/camped cell and the strong cell.

In NB-IoT, in order to save battery, it is recommended that the UE performs logged measurement during idle mode, thus there may not be any interaction with the NW for CGI discovery. The UE may have to autonomously decide to obtain that or based upon white or black list of PCI that is configured by the Network. Further, it has been agreed to use a single set of measurements. 
Below, we illustrate how a single set of measurement would be.
After, the UE is released form connected mode and has been configured for ANR measurements then UE using its normal drx cycle (10,24sec) would perform cell reselection related measurements for 2 samples. If it detects any cell that meets strong cell criteria after averaging the results over 2 samples; then UE would perform a CGI discovery during the third interval of cell reselection and exit from the ANR measurement.


Figure 1: UE performing CGI detection at the 3rd interval 
If the UE happens to detect the same strong cell as a cell reselection candidate for at least two samples or based upon averaging result of two samples, then the UE performs the identification of the CGI and stores/logs the value. This would ensure that the results are credible, and it also allows UE to exit the ANR results early (after this single set of measurement).
Based upon the email discussion we had, each of the below mechanisms has their use in ANR measurement, and therefore propose to use a flexible mechanism, which combines the three solutions discussed above.  

Immediate Measurement:

Having immediate measurements would imply UE would defer going to deep sleep or avoid relaxed monitoring measurements.

Cell Reselection:

Cell reselection intervals can be used to perform ANR measurements (using cell reselection interval defined by normal drxCycle). 

Strong Cell:

ANR measurement would be based upon strong cell detection such that threshold below certain RSRP would not be required to be recorded.
 
As ANR would most likely be one time activity and only portion of UEs would be selected to perform ANR measurements, the overhead of ANR should be insignificant. Thus, a single set of measurement combining two cell reselection results and a third sample for CGI discovery should not be an overhead. Further, it should be noted that it would be difficult for the UE to perform the measurement and also perform the CGI discovery in one on duration timer, the UE would need more than one on duration timer to perform the measurements.
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Conclusion
In section 2 we made the following observations:
Observation 1	Overhead of ANR should be insignificant as it would be triggered seldomly and only portion of UEs would be selected to perform the measurements.

Based on the discussion in section 2 we propose the following:
Proposal 1	ANR measurement be defined as two averaged samples of cell reelection and if this results suggest a strong cell discovery then a third measurement interval be used for CGI discovery.
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