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1	Introduction
SA2 LS on RAN related parameters collected from UE (S2-1813378) concerns “Enablers for Network Automation” SI. With this regard SA2 discussed Key issue #13 in TR 23.791 which is related to retrieving UE analytics data from UE to NWDAF: 
SA2 thinks it is necessary for NWDAF to collect the “UE out-of-coverage entries” which indicates the number of out of coverage entries when UE is in idle mode. 
Corresponding reply has been already given by RAN#82 in RP-182897, providing the concept of MDT for NR is planned under “RAN-centric Data Collection and Utilization for LTE and NR” (RP-182105). That will likely offer the mean for indicating out of coverage situations in the network. As the related SI is progressing and reported data are under studies, it seems important to get better understanding on target remedy.
The paper elaborates the details and meaning of the related requirement to understand anticipated solutions. 
2	Discussion
2.1	eNA requirement on retrieving UE analytics data
Following the Key issue #13 in TR 23.791 SA2 requires NWDAF to collect the “UE out-of-coverage entries” which indicates the number of out of coverage entries when UE is in idle mode. 
The “Enablers for Network Automation” requirement directly corresponds to “RAN-centric Data Collection and Utilization for LTE and NR” work, which assumes Logged MDT for UE in idle mode is a baseline for NR Minimisation of Drive Test.  As also indicated in the RAN reply LS, MDT framework allows the idle UE behaviour to address the issue with existing (in LTE) entries.
Observation: Logged MDT for RRC Idle is a baseline to resolve Key issue #13 in TR 23.791  
2.2	LTE Logged MDT logs from the UE
For LTE UE the concept of Minimisation of Drive Test (MDT) exists since Rel-10. In the initial LTE releases Logged MDT entry was generated only by the UE in "camp normally" state. While in RRC IDLE state, the preconfigured UE shall perform logging as per the logged measurement configuration in a periodical manner. The” camp normally” state includes a period between cell selection criteria not being met and UE entering “any cell selection” state, i.e. 10 s for E-UTRA (according to TS 36.133). In "any cell selection" or "camped on any cell" state, the UE stops periodic logging. However, the duration timer (pre-defined for logging session) is kept running. When the UE re-enters “camped normally” state and the duration timer has not expired, the periodic logging is restarted (with a leap in time stamp) (ref.: TS37.320).
In result, out-of-coverage state as such is not recorded. It is possible to assert that the UE has not perceived a service from the network based on a deduction. I.e. break in continuous measurement samples mean the UE could lose a coverage. 
However, 	logged measurement configuration and logs are maintained when the UE leaves the E-UTRA RRC IDLE state, for instance by entering RRC CONNECTED state or other RAT, despite multiple periods interrupted by UE presence in another RAT. Also there is a reserved MDT memory requirement in the UE, that upon reaching the limit will result in a logging break. Therefore, the deduction method may perform inadequately. It would require additional analysis to draw more appropriate conclusions (like traceability of signalling flows, etc.). 
Knowing the deduction method may imply imperfect results on guessing UE experience, the Rel-10 principles were further enhanced, For instance, in Rel-13 it was discovered that logged measurement samples may be affected by in-device coexistence interferences (coming from ISM bands that affects reception of the LTE signals), providing network with the LTE measurements polluted by the interference from the ISM and no longer reflecting the real coverage of the network. In order to avoid taking those measurements into account Rel-13 Logged MDT UEs are enabled with a new behaviour while logging: When an E-UTRA UE detects an in-device coexistence problem that may affect the logged measurement results, the UE stops measurement logging, indicate in the log that an in-device coexistence problem has occurred, and keep the duration timer running. When the in-device coexistence problem is no longer present, and the duration timer has not expired, the logging resumes, with a leap in time stamp.
In conclusion, the initial MDT methodology assumed numerous events for which the UE suspends periodical logging, including entering the other RAT, reaching MDT reserved memory size, internal device’s interferences experience or actual out of coverage.
Observation 1: Basic Logged MDT functionality which potentially assumes a gap in periodical measurement samples as out-of-coverage state may serve the eNA requirement. However, it needs to be noted there are different reasons to suspend logging in RRC Idle UE, that do not imply out of coverage state.
Eventually, due to the multiple meaning of breaks in logged samples, Rel-15 introduced an enhancement targeting out of service UE state more explicitly. In RAN, the UE, which is not camped on any cell, stays in “any cell selection” state and this is equivalent to out of service condition.
Rel-15 MDT enhancement introduced the Idle UE behaviour that once logging and discovering any cell selection state, the UE explicitly records “anyCellSelectionDetected” in Logged MDT report to indicate the detection of no suitable or no acceptable cell found. 
Observation 2: Rel-15 Logged MDT report with “anyCellSelectionDetected” flag may serve the eNA requirement. 
2.3	Clarification on further enhancements of the requirement
It’s worth noting that candidate solution for the eNA requirement matches also RAN DCU SI. The NR Logged MDT and the corresponding entries will be developed in RAN under RAN DCU functionality. This has been also noted in the RAN reply in RP-182897. 
Following the reply, there might some possible enhancements to the Logged MDT functionality required. Since both: eNA and RAN DCU assume NWDAF (Network Data Analytic Function) to collect the data, it may be worth clarifying detailed requirements in terms of potential need to differentiate of the out-of-coverage indications. 
With 5G deployments, even the explicit indicator may become a shortcoming. The Network Data Analytics Function forms a 5G service that allows NF consumers to subscribe to and unsubscribe from load events of network slice instance; and the notifies NF consumers with a corresponding subscription about observed events (TS29.520). While according to the LTE Logged MDT framework, identification of out-of-coverage does not distinguish the slices. 
For instance, taking as an example V2X slice (V2X users), the notifications on out-of-coverage, if adopted accordingly to LTE, do not provide any insight into V2X infrastructure “coverage”. Thus, it would be beneficial to get to know before RAN DCU WI starts, whether the candidate solutions for out-of-coverage indication should be related to eMBB network problems only.
Observation 3: With advanced NR deployments coverage shortages may have different meaning among slices.
Proposal: Send an LS to SA5 clarifying the requirements on “out-of-coverage entries” as proposed in R2-1901485
3	Conclusion
The paper elaborates the details and meaning of the UE entries related to Minimization of Drive Test on out of coverage detection. It is proposed to clarify that advanced NR deployments can reveal different meanings of the notification:

Observation 1: Basic Logged MDT functionality which potentially assumes a gap in periodical measurement samples as out-of-coverage state may serve the eNA requirement. However, it needs to be noted there are different reasons to suspend logging in RRC Idle UE, that do not imply out of coverage state.
Observation 2: Rel-15 Logged MDT report with “anyCellSelectionDetected” flag may serve the eNA requirement. 
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