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Decision/action requested

To discuss the issues with currently proposed solutions and decide on the way forward.
2
References

[1]
S5-111668 (R2-112638), LS, “Reply LS on managing RLF reporting within MDT”
[2]
S5-112964, Discussion paper, “RLF reporting in MDT trace”
[3]
S5-113005, Discussion paper, “Discussion on RLF reporting requirements over Itf-N”

[4]
S5-113008, Discussion paper, “Discussion on RLF reporting configuration over Itf-N”
[5]
3GPP TS 32.422 v.10.4.0, “Telecommunication management; Subscriber and equipment trace; Trace control and configuration management”
[5]
3GPP TS 36.300 v.10.5.0, “Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2” (22.4.5)

[6]
3GPP TS 36.331 v.10.3.0, “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification”
[7]
3GPP TR 36.805 v.9.0.0, “Evolved Universal Terrestrial Radio Access (E-UTRA); Study on minimization of drive-tests in next generation networks” (6.1.7)

[8]
3GPP TS 37.320 v.10.3.0, “Universal Terrestrial Radio Access (UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRA); Radio measurement collection for Minimization of Drive Tests (MDT); Overall description; Stage 2”

3
Rationale

3.1
Background info

3.1.1
S5-111668 / R2-112638

The reply LS [1] clarified the RAN2 position on RLF reporting:

· “RLF reporting is not as part of logged MDT or Immediate MDT”

· “Network does not configure any parameters towards the UE for RLF reporting”

· “RLF reporting does not require a separate initiation”

Additionally, RLF reporting is a mandatory Rel-10 UE feature. It provides valuable information about the radio link failure events (location data, cell IDs, RF conditions, time in cell, etc…) that was originally implemented to support the distributed MRO, but can also be used in network analysis and optimization (e.g. by the centralized SON for the coverage optimization use case) regardless of the availability of other UE measurements.

3.1.2
S5-112964

Discussion paper [2] attempted to analyze various aspects of RLF reporting and proposed to make RLF reporting a part of immediate MDT with the following justification: “The possibility to include RLF (Radio Link Failure) reporting in MDT has been mentioned at previous meetings…” and “…since radio link failure is an important incident, which needs to be taken care of in network analysis and optimization, RLF should be part of MDT…”. These arguments certainly underline the importance or RLF reports to the network analysis and optimization, but do not justify the inclusion of RLF reporting (RLF report collection) into the MDT feature (regardless of immediate vs. logged MDT flavors). However, the technical analysis of RLF reporting options (source cell vs. target cell reporting) is extremely valuable since it holds the validity even if taken out of the MDT trace context into a generic trace context.
3.1.3
S5-113005

Discussion paper [3] re-iterated the answers given by RAN2 in LS [1] regarding the RLF reports being independent of MDT and introduced the two specific scenarios of RLF reporting: standalone RLF reporting; correlated RLF reporting and MDT trace reporting in immediate MDT. The standalone RLF reporting scenario reflects the importance of RLF data to the network analysis and optimization (coverage optimization SON use case). The correlated RLF reporting scenario listed the following two goals: correlating the reports (RLF and MDT) of the same UE and correlating the reports of the near occurrence in time axis. The first goal is important for investigation of issues specific to a particular UE (customer complaints, test/trial UE, faulty UE, VIP UE, etc…), while the second goal lacks clear justification.
3.1.4
S5-113008

Discussion paper [4] again re-iterates an important clarification from RAN2 expressed in LS [1]: “…implementation of RLF reporting in RAN is a separate procedure which is neither a part of Immediate MDT nor a part of Logged MDT…”. However, it refers to a non-existent (in TS 32.421) requirement that has not been agreed by the group: “…requirement of correlating RLF reporting with MDT reporting over Itf-N in Immediate MDT has been identified by the group…”. Through the discussion, the paper [4] keeps arguing against combining the RLF reporting with (immediate) MDT: “fulfilling RLF reporting as a new UE measurement misaligns with UE measurement description in TS 37.320”, “RAN2 also regards that RLF reporting is not a part of Immediate MDT” and “An optimal solution is to decouple RLF reporting and Immediate MDT”. But at the end it comes to a surprising unjustified conclusion to combine the immediate MDT with RLF reporting.
3.2
Analysis of correlation requirements

As it was mentioned in the analysis of the discussion paper [4] above, 3GPP SA5 has not yet agreed on any requirements for correlation of RLF reports with MDT data. Below we try to analyze the specific use cases where such correlation may be used/needed and related tradeoffs.
3.2.1
Specific UE
Correlating the RLF reports with MDT data of the same UE may provide additional details that could be valuable for a specific UE behavior investigation (such as drive test UE, new equipment trial UE, user complaint investigation, VIP user, etc…). In such cases the operator already knows the subscriber identity implying that the user consent is available and known. Traditionally, operators use the subscriber/equipment trace with signaling based activation for such investigations and it can be assumed that signaling based MDT activation will be used as well. The RLF report for a specific subscriber may be collected (using already available methods) by configuring a trace session with signaling activation for a particular subscriber and specifying the Uu/RRC interface of the eNodeB to capture the UEInformationResponse message containing the RLF report. The correlation of MDT reports with trace logs containing the RLF report then may be performed at the NM/TCE using the subscriber identity - there is no need for a new combined MDT/RLF job type.
Conclusion 1: Correlation of RLF reports with MDT data for a specific UE may be useful in certain cases. It can be done without additional implementation efforts by collecting MDT data in signaling MDT trace job and collecting RLF reports in signaling trace job. The actual correlation may be performed at the NM/TCE using the subscriber identity - there is no need for a new combined MDT/RLF job type.

3.2.2
Multiple UEs
Correlation of the RLF reports with MDT data per UE for multiple UEs participating in a management based cell wide MDT collection can be done by combining the MDT and RLF reporting in to a single job (e.g. discussion paper [4]). However, in this scenario, some UEs may not support MDT (optional feature), some UEs may not have the user consent for MDT. Linking the two (MDT and RLF) together in the same job implies that only the UEs capable of MDT and with user consent available may be selected for such job. So, the potential result of such combined MDT/RLF job will be significantly reduced amount of available RLF report data. Example: 50 UEs in a cell, out of 50 only 30 support MDT functionality, out of 30 only 20 have user consent – 20 can be selected for MDT, but all 50 may potentially provide RLF reports. With combined MDT/RLF job, we are allowed to collect RLF reports only from those supporting MDT and with consent – only 20 may provide RLF reports.
The RLF report provided by the UE already participating in an immediate MDT session may be regarded as an additional data point on the graph of RSRP/RSRQ measurements that, if missing, may potentially be extrapolated (the trend in RSRP/RSRQ changes extrapolated, thresholds for RLF are known, “gap” in the reported MDT measurements indicates RLF, etc…). Therefore, the RLF reports from the UEs not participating in an immediate MDT session may be more valuable for the coverage optimization use case since they provide additional information not already available within the immediate MDT campaign. So, the potential loss of RLF report data due to additional constraints of combined MDT/RLF job has more significant impact on the centralized network analysis and optimization and on the coverage optimization use case in particular.
With separate MDT and RLF report collection jobs, if we are able to correlate MDT with RLF on a per-UE basis, it means that we link the user sensitive information (location in RLF) with user identity (in MDT) and potentially violate the SA3 user consent requirements and, as a result, may be required to evaluate the user consent for RLF. The implication already covered in the example above – potential significant reduction of the available useful RLF data.
Conclusion 2: Linking the RLF reporting to user consent (explicitly via requirements or implicitly via correlation) reduces the amount of useful RLF data, potentially affects existing RAN solutions for distributed MRO and increases the implementation complexity.

An interesting observation is that the current trace implementation already allows RLF report collection linked to the UE identities and potentially supports the correlation of RLF reports with MDT data. Similarly to the specific UE case analyzed above, a management cell level trace may be activated specifying the Uu/RRC interface of the eNodeB to capture the UEInformationResponse message containing the RLF report being sent by the UE. Additionally the X2 interface may be specified to capture the RLF Indication message containing the RLF report being sent by the “target” cell to the “source” cell. Using the mechanism described in section 4.2.2.5 of [5], each of the collected RLF reports will be linked to the UE identity at the TCE without any optimization. The combined job type for Immediate MDT and Trace specified in section 5.10.1 of [5] allows the Uu/RRC and X2 trace described above to be combined with an immediate MDT job allowing the correlation of MDT with RLF on a per-UE basis with the consequences described above in detail.

Conclusion 3: Correlation of RLF reports with MDT data on a per-UE basis for multiple UEs (e.g. in immediate management based MDT) has significant tradeoffs and may actually reduce the amount of useful RLF data. It can be done without additional implementation efforts by collecting MDT and RLF data in combined Immediate MDT and trace job, but may potentially result in violation of security requirements. The actual correlation may be performed at the NM/TCE using the subscriber identity and/or TR/TRSR - there is no need for a new combined MDT/RLF job type.

3.3
Alternative options for RLF collection and correlation

An alternative solution for RLF collection (not contradicting any current agreements in SA5) could be re-use of existing management trace functionality (just for the transport of RLF reports from the eNodeB to the TCE, not as a Uu/X2 trace) with minimal enhancements. This would ensure that in cases where the optional MDT functionality is not implemented or not deployed, the operator will be able to collect the RLF reports for centralized network analysis and optimization (e.g. SON coverage optimization use case). Decoupling the RLF report collection from MDT will also ensure that user consent requirements won’t be implicitly applied to the RLF (potentially impacting distributed MRO functionality and increasing implementation complexity). By adding a new trace job type it should be possible to enable the RLF report filtering at the eNodeB and eliminate the unnecessary linkage of RLF reports with UE identity. For the rare cases where correlation of RLF reports with MDT data is really needed it may be possible to investigate the possibility of correlation based on combined job type for immediate MDT with trace. It should be explicitly clarified that MDT user consent will apply in such combinations for UE selection.
3.4
Future enhancements
RAN2 has identified and briefly discussed the following potential enhancements to the RLF and MDT:
· Potential addition of a new RLF event to the MDT measurements – Radio Link Failure event will be recorded as part of MDT data for all UEs where user consent is available. This potentially eliminates the problem of correlation of MDT with RLF, but does not affect the need for standalone RLF report collection.
· Potential addition of a “ring-buffer” (in RAN2 terms) for UE measurements - constantly recording (while in connected mode), and reporting the last X seconds of measurements together with RLF report. This potentially enhances the RLF reports enough to eliminate the need of correlation with MDT. 
4
Detailed proposal

Proposal 1

Accept the fact that currently there is no use case for correlation between management based MDT and RLF reports on a per-subscriber basis.

Proposal 2

Modify the trace specifications to allow the standalone RLF reports collection in signaling trace (for a specific UE) and cell level trace (for all UEs under a cell).
Proposal 3

Investigate and discuss the need (SA5 use cases) for potential enhancements to the MDT (add RLF as a new MDT event) and RLF (ring buffer for UE measurements preceding the RLF). Communicate the identified use cases to RAN2 for evaluation and potential implementation.

