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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
3GPP TR 28.809 “Management and orchestration; Study on enhancement of Management Data Analytics (MDA)”
3
Rationale
This pCR is to solve the editor’s notes, FFS issues and add conclusion for coverage issue analysis in draft TR 28.809 [1].

The QoE data cannot directly reflect the coverage issue, and the impact of coverage issue on QoE can be reflect by MDT data, RECF data and RLF data, therefore the QoE data is removed from the required data (analytics input).

The details of severity level can be addressed in normative phase, thus the FFS statement is removed.
4
Detailed proposal
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6.1.1
Coverage issue analysis

6.1.1.1
Use case

The coverage issue may cause various UE and network failures and degrade the network performance offered the UEs.

The coverage issue could be a weak coverage, a coverage hole, a pilot pollution, an overshoot coverage, or a DL and UL channel coverage mismatch as described in clause 5.1.1, 3GPP TS 37.816 [11]. The weak coverage may result in low success rate of random access, paging, RRC connection establishment and handover, low data throughput, more abnormal releases of RRC connection, DRB retainability, QoS flow and/or PDU session resources, and dissatisfied QoE. The coverage hole is a more severe problem and would further lead to the UE out of service in the area.

The 5G related coverage issue may exist only in 5G (i.e., 5G issue only with good coverage provided by other RATs) or exist in all RATs (i.e., no RAT provides good coverage in the area).
Coverage performance should be assured to guarantee user service experience. It is desirable that the coverage issue can be detected by MDA from the various symptoms, together with the geographical and terrain data and the configuration parameters of the RAN. 

Once the coverage issue is detected, the MDAS producer provides the analytics report that precisely describes the coverage issue, and the analytics report needs to contain sufficient information to enable the MDAS consumer (e.g., SON CCO function) to take the remedy actions. The MDAS producer may also provide the recommended actions to solve the identified coverage issue in the analytics report, so that the MDAS consumer can execute the actions accordingly or by taking the recommended actions into account.

The MDAS producer is informed when the actions are taken by the MDAS consumer to solve the coverage issue described in the analytics report, so that the MDAS producer can start evaluating the result of the executed actions.

The MDAS producer gets the execution reports describing the actions taken by the MDAS consumer, and takes the execution reports into account to fine-tune the accuracy of the future (new or updated) analytics report.

The MDAS producer also provide update(s) of the analytics report to indicate the status change (e.g., solved, mitigated or deteriorated) of the coverage issue.

6.1.1.2
Potential requirements

REQ-COV_ANA-CON-1
The MDAS producer should have a capability to provide the analytics report describing the coverage issue.

REQ-COV_ANA-CON-2
The analytics report describing the coverage issue should contain the following information:

-
The identifier of the coverage issue described in the analytics report;

-
Indication of whether the coverage issue is weak coverage or coverage hole, a pilot pollution, an overshoot coverage, or a DL and UL channel coverage mismatch;

-
The start time and end time of the coverage issue;

-
The geographical area and location where the coverage issue exists;

-
Root cause of the coverage issue;

-
Whether the coverage issue exists in 5G only or in all RATs;

-
The cells affected by the coverage issue;

-
The severity level (e.g., critical, medium, or cleared) of the coverage issue;

-
The recommended actions to solve the coverage issue.

6.1.1.3
Possible solutions

6.1.1.3.1
Solution description

The MDAS producer correlates, processes and analyses the data described in the following subclause within a time period on a regular basis or trigged by events (e.g., the RLF reports) to identify the coverage issue, and provide the analytics reports to describe the identified coverage issues (which could be new issues or the updates of existing issues).

6.1.1.3.2
Data required for coverage issue analysis

The following table describes the data required for coverage issue analysis:

	Data category
	Required data

	Performance measurements
	-
Average/distribution of UE reported RSRPs/RSRQs/SINRs of the serving cell when the TA (Timing Advance) or UE rx-tx applied to the UEs is in a specific range;

-
Average/distribution of UE reported RSRPs/RSRQs/SINRs of each neighbour cell when the UE reported RSRPs/RSROs of the serving cell is in a specific range, measured per NCR (neighbour cell relation), per SSB index and per CSI-RS index of each NCR;

-
Number of abnormal releases of DRBs, QoS flows, PDU sessions, and UE contexts in the serving cell measured per SSB index and per CSI-RS index

	MDT reports
	MDT reports containing RSRPs and RSRQs of the serving cell and neighbour cells reported by each UE with anonymous id (e.g., C-RNTI) and location information.

	RLF reports
	RLF reports containing RSRP(s) and RSRQ(s) of the serving cell and neighbour cells reported by each UE with anonymous id (e.g., C-RNTI) and location information.

	RECF reports
	RCEF reports containing RSRP(s) and RSRQ(s) of the serving cell and neighbour cells reported by each UE with anonymous id (e.g., C-RNTI) and location information.

	UE location reports
	UE location information provided by the LCS which can be used to correlate with the MDT/RLF/RCEF reports.

	
	

	Geographical data and terrain data of the RAN
	-
The geographical information (longitude, latitude, altitude) of the deployed RAN (gNBs and eNodeBs, antennas, sector carrier equipment, etc.).

-
The terrain data for the area of the deployed RAN.



	Configuration data
	-
The current NRMs containing the attributes affecting the RAN coverage, such as maximum transmission power of the cell, directions and tilts of the antennas or beams, etc.

-
The NRM update reports (notifications or logs) containing the creations or changes of the MOIs (Managed Object Instance) affecting the RAN coverage.


6.1.1.3.3
Analytics report for coverage issue
The analytics report describing the coverage issue contains the following information:

-
Coverage issue identifier: The identifier of the coverage issue;

-
Coverage issue type indication: Indication that the coverage issue is weak coverage or coverage hole, pilot pollution, overshoot coverage, or DL and UL channel coverage mismatch;

-
Start time: The start time of the coverage issue;

-
Stop time: The stop time of the coverage issue;

-
Location: The geographical area and location where the coverage issue exists;

-
Root cause: Root cause of the coverage issue, e.g., weak transmission power, blocked by constructions, restricted by terrain, etc;

-
RAT indication: Indication that the coverage issue exists in 5G only or in all RATs;

-
Affected objects: The MOIs of the cells affected by the coverage issue;

-
Severity level: The severity level (e.g., critical, medium, cleared) of the coverage issue;

-
Recommended actions: The recommended actions to solve the coverage issue. The recommended action could be re-configurations of coverage related attributes, creation of new cells or beams, or manual operations to add or change the physical units.


6.1.1.4
Evaluation
The solution described in clause 6.1.1.3 requires the analytics inputs as described in in clause 6.1.1.3.2, wherein
-
the performance measurements for E-UTRAN are available in TS 32.425 [x], the similar performance measurements can be defined for NG-RAN in TS 28.552 [8].
-
the MDT reports, RLF reports, RECF reports for E-UTRAN and NG-RAN are available in TS 32.422 [y].
-
the UE location reports can be accessed by consuming the LCS via service-based interfaces as defined in TS 23.273 [z].
-
the geographical data and terrain data of the RAN can be modelled in the NRMs.
-
the configuration data for NG-RAN have been defined in TS 28.541 [20].

The coverage issue analysis may require full set or subset of the above-mentioned input based different deployment scenarios (e.g., NSA, SA, and Multi-RAT). With these analytics inputs which either are already defined or can be defined in the normative work, the analytics output as described in 6.1.1.3.3 can be derived.
Therefore, this solution is a feasible candidate for coverage issue analysis.
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