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Introduction
At RAN#80, the Rel-16 work item on additional enhancements for NB-IoT was approved [1]. 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 ANR has been discussed now in RAN2 for a number of meetings. Good progress has been achieved and most aspects have captured in the running CR [3], [4].
In this document we discuss the remaining issues after RAN2#107.
· Detailed measurement requirements 
· ANR Configuration: The number of cells in the black list
· ANR report: timer expiry value FFS
· ANR applicability to 5GC.

Compared to R2-1910164, the following changes were made:
· Restrict the document to ANR
· Add discussion for the first three issues above
Discussion
Measurement requirements 
In RAN2#106, it was agreed:
	The UE performs the instructed measurements according to existing RAN4 cell reselection measurement performance requirements.



In RAN2#107, it was discussed what exactly the above agreement meant and some clarifications were agreed as below:
	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.
· RSRP measurement reporting applies only to the strongest cell on the carrier.
· 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.




However, this does not fully clarify the measurement requirements and there were comments that the measurements were more like measurements for “cell selection” than “cell re-selection”.

The requirements for cell selection and inter-frequency cell reselection are specified in TS 36.133 [5]:
-	Cell selection and re-selection requirements in section 4.6.1 and 4.6.2
-	UE measurement accuracy requirements in section 9.1.22
	4.6.1	Cell Selection
After a UE has switched on and a PLMN has been selected, the Cell selection process takes place, as described in TS36.304. This process allows the UE to select a suitable cell where to camp on in order to access available services. In this process the UE can use stored information (Stored information cell selection) or not (Initial cell selection).



	4.6.2.5	Measurements of inter-frequency NB cells for UE category NB1 in normal coverage
The UE shall be able to identify new inter-frequency cells and perform NRSRP measurements of identified inter-frequency cells if carrier frequency information is provided by the serving NB-IoT cell, even if no explicit neighbour list with physical layer cell identities is provided.
If Srxlev ≤ SnonIntraSearchP then the UE shall search for and measure inter-frequency layers in preparation for possible reselection.
The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS36.304 within Pcarrier * Tdetect,NB_Inter_NC, and able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS36.304 within Nfreq_NB-IoT * Tdetect,NB_Inter_NC if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving NB-IoT cells when Treselection = 0 provided that the reselection criteria is met by a margin of at least 5dB for reselections.An inter-frequency cell is considered to be detectable according to NRSRP, NRSRP Ês/Iot, NB-IoT_SCH_RP and SCH Ês/Iot defined in Annex B.1.5 for a corresponding Band.
The UE shall filter NRSRP measurements of each measured inter-frequency cell using at least [2] measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure, Inter_NB-IoT_NC/2.
If an inter-frequency cell has been already detected but that has not been reselected to the filtering shall be such that the UE shall be capable of evaluating that the inter-frequency cell has met reselection criterion defined TS 36.304 within Pcarrier * Tevaluate,NB_Inter_NC. When evaluating cells for reselection, the side conditions for NRSRP, NRSRP Ês/Iot, NSCH_RP and NSCH Ês/Iot apply to both serving and inter-frequency cells.
If Treselection timer has a non zero value and the inter-frequency cell is better ranked than the serving NB-IoT cell, the UE shall evaluate this inter-frequency cell for the Treselection time. If this cell remains better ranked within this duration, then the UE shall reselect that cell.
For UE not configured with eDRX_IDLE cycle, Tdetect,NB_Inter_NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_NC are specified in Table 4.6.2.5-1 for the UE in normal coverage. For UE configured with eDRX_IDLE cycle, Tdetect,NB_Inter_NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_NC are specified in Table 4.6.2.5-2 for the UE in normal coverage, where the requirements apply provided that the serving NB-IoT cell is configured with eDRX_IDLE and is the same in all PTWs during any of Tdetect,NB_Inter_NC, Tmeasure,NB_Inter_NC and Tevaluate, NB_inter_NC when multiple PTWs are used.
….


Observation 1: There is no cell selection requirement in TS 36.133 

The cell reselection measurements performance requirements TS36.133 for NB-IoT consists of 3 timers for detection of neighbor cells, measurement of neighbor cells and evaluation of neighbor cells. 
One difference with reference to the performance requirements for cell reselection and the ANR measurements is the time required for evaluation of the measurements against the cell reselection criteria. This step is not necessary for ANR measurement.
Observation 2: Only the timer for detection of neighbour cells (Tdetect,NB_Inter_NC) and for the measurement of the neighbor cells (Tmeasure,NB_Inter_NC) are applicable for ANR measurements. 

Proposal 1: The UE performs the ANR measurement according to RAN4 inter-frequency cell detection requirement and measurement requirement for cell reselection.

ANR measurement configuration
In RAN2#107, it was agreed to optionally signal a blacklist. However, it was not discussed how many cells could be included in the list.
In general, the UE is not able to see many different cells in one location, usually less than four. In addition, since NB-IoT ANR is performed only in the cell in which the configuration was received, and the purpose of ANR is for NW optimisation rather than discovery of new neighbour relations, then the number of possible neighbour cells is limited. Thus having a maximum of 16 cells in the blacklist (same as for the inter-frequency blacklist) should be more than enough.
Proposal 2: Up to 16 cells can be included in the blacklist for a given frequency.

ANR measurement report
In RAN2#107, it was agreed that the ANR measurement will be discarded after some time. 
The value was left FFS and there were proposals for the value to be configurable.

We have agreed that ANR measurements were mainly for the purpose of network optimisations and not time critical. Thus, we expect the report to be meaningful for some time, i.e. ANR measurements are not triggered during reconfiguration of the network topology. With this assumption, a fixed value of 48 hours, same as in LTE, is enough. 
Proposal 3: The UE discards the ANR report after 48 hours has elapsed since the measurement configuration.
Applicability to 5GC
In the WID [1], SON and connection to 5GC are two independent sub-topics and it should be discussed whether SON ANR is also supported when connection to 5GC.
SON/ANR feature provides means for a cost-efficient handing of the networks and there is the same motivation to support it when connected to 5GC.
Proposal 4: SON ANR is supported when the UE is connected to 5GC.

One aspect to consider is which information the UE should record when the UE supports both EPC and 5GC and when camping in a cell connected to both EPC and 5GC. A simple approach is that the UEs only record the cells belonging to the system (EPC or 5GC) in which the ANR measurements have been configured. Similarly, the UE will only indicate availability of the ANR measurements when it is connected to the same system in which it received the configuration.
Proposal 5: When recording the measurements (i.e. CGI-info), the UE stores the information according to the system in which the measurement configuration was received.
Proposal 6: The UE only indicates availability of the ANR report when accessing in the same system where it received the measurement configuration.
Conclusion
In this document, we have discussed some remaining issues for SON ANR and made the following observations and proposals:
Observation 1: There is no cell selection requirement in TS 36.133 
Observation 2: Only the timer for detection of neighbour cells (Tdetect,NB_Inter_NC) and for the measurement of the neighbor cells (Tmeasure,NB_Inter_NC) are applicable for ANR measurements. 

Proposal 1: The UE performs the ANR measurement according to RAN4 inter-frequency cell detection requirement and measurement requirement for cell reselection.
Proposal 2: Up to 16 cells can be included in the blacklist for a given frequency.
Proposal 3: The UE discards the ANR report after 48 hours has elapsed since the measurement configuration.
Proposal 4: SON ANR is supported when the UE is connected to 5GC.
Proposal 5: When recording the measurements (i.e. CGI-info), the UE stores the information according to the system in which the measurement configuration was received.
Proposal 6: The UE only indicates availability of the ANR report when accessing in the same system where it received the measurement configuration.
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