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1
Decision/action requested

The group is asked to approve the proposal.
2
References

[1]
3GPP TR 28.809: “Study on enhancement of Management Data Analytics (MDA)”
[2]
3GPP TR 37.816: “Study on RAN-centric data collection and utilization for LTE and NR”
3
Rationale

Coverage related issues including coverage hole, weak coverage, pilot pollution, overshoot coverage, and DL and UL channel coverage mismatch are defined in TR 37.816 [2]. Management data, e.g., UE measurements, performance measurements, alarm data and trace data can be utiliazed as the inputs to identified and analysis these coverage issues.
4
Detailed proposal

This contribution updates the use case description, requirements and solutions for coverage issue analysis in [1].
	1st Change
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References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2] 
3GPP TS 28.550: "Management and orchestration; Performance assurance".
[3]
3GPP TS 28.533: "Management and orchestration; Architecture framework".

[4]
3GPP TS 28.530: "Management and orchestration; Concepts, use cases and requirements".

[5]
3GPP draft TR 28.861: "Study on the Self-Organizing Networks (SON) for 5G networks".

[6] 
3GPP TR 28.805: "Study on management aspects of communication services".

[7]
3GPP TS 28.554: "5G end to end Key Performance Indicators (KPI)".

[8]
3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[9]
3GPP TS 22.101: "service aspects; service principles".

[x]
3GPP TS 37.816: "Study on RAN-centric data collection and utilization for LTE and NR".
[y]
3GPP TS 37.320: "Radio measurement collection for Minimization of Drive Tests (MDT); Overall description".
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6
Use cases, potential requirements and possible solutions

6.1
Coverage related issues

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 [x]. 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 producer 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-RCA_COV-CON-1
The MDAS producer should have a capability allowing the authorized consumer to get the analytics report describing the coverage issue.

REQ-RCA_COV-CON-2
The MDAS producer should have a capability to provide the analytics report describing the coverage issue to the authorized consumer based on the performance measurements, KPIs, MDT/RLF/RCEF reports, QoE reports, geographical data and terrain data and configuration parameters related to RAN coverage.

REQ-RCA_COV-CON-3
The analytics report describing the coverage issue should contain the following information describing the coverage issue:

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

-
Indication of whether the coverage issue is weak coverage or coverage hole;

-
The start time of the coverage issue;

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

-
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) of the coverage issue;

-
The recommended actions to solve the coverage issue.
6.1.1.3
Possible solutions

6.1.1.3.1
Potential outputs
The producer of the MDAS allows the MnS consumer to subscribe to the analysis report for coverage issue. Following table provides the potential contents of the analysis report.
Table 6.1.1.3.1-1: Potential analysis report for coverage issues
	Output data
	Description

	Analytical Identifier
	The identifier of the coverage issue

	Coverage issue indication
	Indicator of the root cause of the coverage issues, e.g., weak coverage, coverage hole, pilot pollution, overshoot coverage, DL and UL channel coverage mismatch

	Duration
	The start time and end time of the coverage issue

	Location
	The geographical area or the cells where the coverage issue exists

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


6.1.1.3.2
Potential inputs

The producer of MDAS may consume the performance data, alarm data, MDT data and configuration data for coverage issues analysis. For example, to detect weak coverage or coverage hole issue, the management data of CQI/MCS distribution in DL (RF measurements), MDT measurements, failed RRC Connection (re-)establishment and RLF data may be utiliazed.
Performance measurements for LTE coverage issues identification defined in Table 4.5.5-1, TS 28.628 [x] should be reused as potential inputs for NR coverage issues analysis. For potential inputs for coverage issues analysis, see Table 6.1.1.3.2-1.
Table 6.1.1.3.2-1: Potential Inputs for coverage issues analysis
	Input data
	Data type
	Description

	RF measurements
	Measurement data
	see clause 5.1.1.11 and clause 5.1.1.12, TS 28.552 [8], 

	Mobility Management
	Measurement data
	see clause 5.1.1.6, TS 28.552 [8], 

	RRC connection related
	Measurement data
	RRC connection establishment related measurements, see clause 5.1.1.15, TS 28.552 [8] 

RRC Connection Re-establishment, see clause 5.1.1.16, TS 28.552 [8]
RRC Connection Resuming, see clause 5.1.1.17, TS 28.552 [8]
UE Context Release, see clause 5.1.3.5, TS 28.552 [8], 

	PDU Session Management
	Measurement data
	See clause 5.1.1.5, TS 28.552 [8]

	QoS flow related measurements
	Measurement data
	See clause 5.1.1.13 and clause 5.1.1.14, TS 28.552 [8]

	DRB Setup Management
	Measurement data
	See 5.1.1.10, TS 28.552 [8]

	Radio resource utilization
	Measurement data
	See clause 5.1.1.2, TS 28.552 [8]

	MDT measurements
	Measurement data
	UE measurements related to RSRP, RSRQ, SINR and UE location information, see TS 37.320 [y].


Editor’s Note: New measurements being utilized for coverage issues analysis in NR are FFS.
	End of changes


