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Decision/action requested

To discuss and approve the proposals of correlating RLF reporting with MDT reporting over Itf-N.
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Rationale

RLF reporting is initially introduced by Mobility Robustness Optimisation (MRO) use case [2] in which RLF reports are used by the source cell to analyze the mobility problems in the UE handover procedure. The mechanism of RLF reporting (RAN side) is specified in TS 36.300 [2] and TS 36.331[3], as shown in Figure 1.
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Figure 1. RLF reporting in RAN
When an UE in active mode detects a RLF in the source cell, it automatically records the snapshot of related information when the RLF happens. Then the UE attempts to reestablish its RRC connection in the target cell. If RRC reestablishment fails, the UE drops to the idle mode. If RRC reestablishment succeeds, a one-bit flag of rlf-InfoAvailable is attached to RRC Connection Reestablishemnt Complete message and then transmitted to the target cell. The target cell fetches the RLF reports via UE information procedure in the air interface. If X2 connection exists between the target cell and the source cell, the target cell transmits RLF reports to the source cell via RLF indication message. The RLF reporting in RAN is implemented in a best effort way.
That’s also the reason why RAN2 regards RLF reporting is neither a part of Immediate MDT nor Logged MDT and UE RLF reporting does not need network initiation in [1]. The mechanism of RLF reporting, Immediate MDT and Logged MDT can be distinguished as the table below.
	Comparison feature
	RLF reporting
	Immediate MDT
	Logged MDT

	UE status when recording
	Active
	Active
	Idle

	Network initiation to trigger UE recording
	No
	Yes, initiated by trace activation to assign TR and TRSR for the task
	Yes, initiated by trace activation to assign TR and TRSR for the task

	Reporting mechanism
	Depend on success of RRC reestablishment procedure, sent from the UE to the target cell to the source cell in a best effort way.
	Sent directly from the UE to the source cell via RRC message.
	Depend on success of RRC reestablishment procedure, sent from the UE to the target cell to the source cell in a best effort way.


When applying RLF reporting in MDT, UE RLF reports are recorded and reported to the network in an immediate MDT task, the requirement of transmitting RLF reports from the eNB to OAM system(TCE entity) has been discussed [4] [5] in the previous meetings. This OAM requirement mainly comes from the enhancement of network optimisation by fetching correlated RLF reports and MDT reports of the same UE in the MDT procedure.
Therefore, to fulfil RLF reporting requirement over Itf-N, two problems are identified to be resolved:
Problem 1: In case of RLF reporting in the immediate MDT scenario, how to use trace IRP to transmit the correlated RLF reports and MDT reports of the same UE to the IRPManager (TCE entity)?
Problem 2: Is there any scenario other than MDT that need to fulfil RLF reporting over Itf-N? That means, in certain management application, no MDT task is created/activated, but OAM system still wants to get RLF reports.
Problem 2 needs further investigation and is out of the scope of this paper. On Problem 1, the correlating requirement is shown by a typical example in Figure 2, in which a periodical MDT reporting task is created for the MDT UE and then a RLF event happens in the MDT procedure. The correlated information of RLF report and MDT reports is then transmitted to the TCE by using the existing MDT reporting over Itf-N procedure.
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Figure 2. Correlating MDT reporting with RLF reporting

In this context, correlation is meaningful in both of the two aspects:

·  RLF report and MDT measurements are reported by the same UE;

· RLF report and MDT reports have the near timestamps of report occurrence. 
For example, RLF reports and MDT reports of the same UE is correlated in the same Trace Recording Session in Figure 2. Furthermore, correlation in the same Trace Recording Session can be devided to two sub-cases: Correlating RLF report with MDT reports of the source cell which happen before the RLF event, or correlating RLF report with MDT reports of the target cell which happen after RLF event (in case RRC reestablishment of MDT UE succeeds and UE context is maintained in the target cell). From the viewpoint of radio problem analyse, since RLF event happens in the source cell, it’s more useful to correlate RLF report with MDT reports of the source cell which happen before the RLF event.

Considering the correlation scenario in Figure 2, potential procedure impact on TS 32.422 is analyzed as follows:
a) Trace Session Activation: No impact. Only Immediate MDT task is created and assigned a TR and corresponding TRSRs. RLF reporting doe not need any network initiation.

b) Reporting trigger configuration: No impact. Reporting trigger configuration of Immediate MDT is done as in the existing specification, while UE records RLF info and reports it to the network automatically when it detects a RLF event, no specific reporting trigger is configured from the network side.
c) End to end MDT reporting (from the UE to network to TCE): No impact.

d) Correlated RLF and MDT reporting (from the network to TCE): No impact, by resuing the existing MDT reporting over Itf-N procedure.

Constraints are also foreseen to implement the correlating scenario.
a) In case of correlating RLF report with MDT reports of the source cell which happen before the RLF event, RLF reporting transmitted from the target cell to the source cell should always been guaranteened. If no X2 connetion exists between the source cell and the target cell, the RLF report will be lost by the source cell and correlation can not be executed. Correlation identifier should also been carefully determined since RLF report does not carry any UE identifier information.

b)  In case of correlating RLF report with MDT reports of the target cell which happen after the RLF event, the target cell should keep the UE context when the MDT UE re-establish RRC connection in it. If MDT UE falls into idle mode after RLF for a while and then re-establish its RRC connection, the UE context will be lost and the target cell also fails to get available correlation identifier for correlation.
4
Detailed proposal

Based on the above discussion, it’s suggested for the group to approve the following proposals as the way forward to fulfill RLF reporting in a MDT scenario:

Proposal 1: Reusing the existing MDT reporting procedure specified in TS 32.422 to include RLF reporting from the eNB to the TCE should be considered. 

Proposal 2: Correlating sub-cases of both correlating UE RLF report with MDT reports of the source cell which happen before the RLF event and correlating UE RLF report with MDT reports of the target cell which happen after the RLF event should be considered.

Proposal 3: MDT data file over Itf-N shall be enhanced to include elements specific to RLF report when correlating RLF report with MDT reports. 

Proposal 4: Using the existing Immediate MDT configuration procedure to include configuration for both Immediate MDT reporting and RLF reporting should be considered. 

Proposal 5: Furthermore, scenarios which need to collect separate RLF reports over Itf-N other than MDT should be investigated. If this requirement is valid, a standalone RLF reporting procedure should also be considered.

If the group agrees on the above proposals as the way forward of RLF reporting in MDT, the following requirements are proposed to be added in TS 32.421:

REQ-MDT-CON-XX1 Operator shall be able to collect UE RLF report information in case that RLF happens in an Immediate MDT procedure.
REQ-MDT-CON-XX2 Operator shall be able to collect correlated UE RLF reports and MDT measurement reports.

REQ-MDT-CON-XX3 Operator shall be able to correlate UE RLF report with MDT reports of the source cell which happen before the RLF event.

REQ-MDT-CON-XX4 Operator shall be able to correlate UE RLF report with MDT reports of the target cell which happen after the RLF event.
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