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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 SON. 
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. 
· TDD and FDD NB-IoT are distinguished by the relative location of NPSS and NSSS. 
 
 
 
In RAN2#104, it was agreed to progess SON/ANR measurements/reporting through an email discussion: 
 
· [104#44][NB-IoT R16] SON/ANR report for NB-IoT (Huawei) 
How and when the measurements, configuration, reporting are done. 
Intended outcome: email discussion report. 
Deadline: Thursday 2019-02-07 



 
The summary of the email discussion is provided in [2]. 
First part of the email discussion focuses on the mechanism for performing ANR measurements, and there was no clear consensus between companies on how it should be done. In this contribution we provide our view on how the ANR measurements should be specified for NB-IoT. 
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Three different mechanisms for ANR measurements are presented in the email discussion: 
a. Immediate measurements:  
   The UE performs the requested measurements once immediately when entering idle mode. 

b. Deferred measurements: based on cell reselection 

c. Deferred measurements: based on strong cell detection 

The proposal regarding this in the email discussion is RAN2 to discuss and agree on one method for ANR measurements. 

We see benefits in each of the proposed mechanisms.  

Regarding immediate measurements, we commented:  
	Ericsson 
	Performing immediate measurements should be configurable by the network. If immediate measurements are configured, the UE performs the measurements immediately when returning to idle mode and stores the results for further reporting. First a strongest cell measurement is performed, and after that, the actual ANR measurements (reading the system information for neighbor relation information, e.g. CGI, TAC, PLMN) are performed on the interesting cells, based on the ANR configuration (strong cell thresholds, number of cells, blacklist, whitelist, etc). 
With immediate measurements, If UE has been configured for ANR reporting, NW would expect UE to perform the ANR measurement when it goes to idle mode. With immediate measurement though, we see that there can be some interference with long eDrx cycle; ie; UE may have to skip the long e-drx cycle and use normal drx cycle to perform the ANR related measurement.  
NW should thus configure for how long the selected UE (for ANR measurements) should perform the measurement before the UE could switch back to long e-drx cycle. 


 
Regarding cell reselection based ANR measurements, we commented: 
	Ericsson 
	We agree with Sequans view above. Further the cells could be barred for cell reselection or could be inter-RAT, Private etc. However, for simplicity UE could perform ANR measurements during cell reselection measurement intervals or NW can configure the ANR measurement interval for strong cell detection and CGI discovery based upon cell reselection periodicity.  
 


 
Regarding deferred measurements based on strong cell detection we commented: 
	Ericsson 
	With regards to Sequans comment above, We think it would be difficult to always plan the measurements as close to the next connection establishment; especially if the device uses aperiodic reporting/traffic pattern. 
If the measurement are deferred for long duration, the UE could be in long e-drx cycle and there could be risk that there is no measurement performed at all. If UE has been configured for ANR reporting, NW would expect UE to perform the ANR measurement when it goes to idle mode and provides a result preferably within a response time that is configured by the NW; even when the result is empty. Empty result would still help NW to know that there are no as such power, antenna tilt related issues or to identify that the issue does not exist in certain area or can help NW to configure/tune ANR thresholds. 


 
In conclusion, we see that each of these 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.
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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.

[bookmark: _GoBack]Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 to discuss the usage of all the three measurement mechanisms and not treat them as a distinct mechanism but a combined approach could be considered.
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