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Rationale

At the SA5#89 meeting, different solutions for correlation of MDT measurements and RLF/RCEF measurements have been discussed and a possible solution with C-RNTI based correlation has been added to the TR [1]. In this pCR we propose text on an alternative solution using anonymized UE identities and reusing the already existing mapping mechanism via the MME.
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Detailed proposal
	First change


7.2.1.2.X
Correlation of Immediate MDT and RLF/RCEF Reports based on MME mapping mechanism
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Figure 7.2.1.2.X-1 Correlation of RLF/RCEF and MDT measurements 
based on MME mapping information (one MME scenario)
Figure 7.2.1.2.X-1 exemplifies a situation where MDT measurement collection is active for the UE at eNB1 and the UE experiences an RLF at eNB1. After UE experiences the RLF, the UE successfully re-establishes connection at eNB2 and sends the RLF report. When eNB1 initially activates the MDT measurement collection for the UE, it sends mapping request to the MME (by sending the CELL TRAFFIC TRACE message) including the indication for the anonymized mapping in the message, considering the user consent and anonymization constraints. The MME sends the mapping of trace reference and trace recording session reference to anonymized UE identity toward the TCE. The anonymized UE identity can be generated by MME if there is user consent.
When the UE re-establishes connectivity at eNB2 and sends the RLF report, eNB2 allocates a new trace recording session reference, sends mapping request to MME and creates a trace file. The eNB2 may also activate immediate MDT measurements to the UE, when an area based immediate MDT trace session is active at eNB2. The MME maps the new trace reference and trace recording session reference to anonymized UE identity and forwards the mapping information to TCE. The TCE can correlate MDT measurements and RLF reports based on the anonymized UE identity, including MDT measurements made before and after the RLF, i.e., reported to eNB1 and eNB2.
The anonymized UE identity can be generated by the MME and may be derived for example, from an existing UE identity. When the UE changes MME, the new MME fetches the UE context from the old MME as part of the legacy context relocation procedure (see TS 23.401 for more details). The anonymized UE identity can be preserved and transferred from old MME to new MME as part of the context fetch procedure between the MMEs. Such a situation is shown in Figure 7.2.1.2.X-2. In this scenario, when UE moves from eNB1 (connected to MME1) to eNB2 (connected to MME2), MME2 will fetch the UE context from MME1, which will include the anonymized UE identity allocated by MME1. When the RLF data is retrieved by eNB2 and the mapping request is sent to MME2, the MME2 can use the same anonymized UE identity (as retrieved from MME1) when it sends the mapping information to TCE. The correlation of MDT measurements reported to eNB1 and RLF report sent at eNB2 and any MDT measurements reported to eNB2 (in case eNB2 has activated immediate MDT measurements to the UE) can be done based on same anonymized UE identity sent in mapping information both from MME1 and from MME2. This solution maximizes the reuse of existing mechanism.
The other alternative solution for anonymized UE identity is to let HSS generate new unique identity for a UE which can be shared by all the MMEs, the correlation then can be done with the new unique identity. This solution needs changes also to the traffic signaling standards.
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Figure 7.2.1.2.X-2 Correlation of RLF/RCEF and MDT measurements 
based on MME mapping information (two MME scenario)
It is noted that the same approach can be used to correlate RCEF and MDT measurements. 
7.2.1.2.Y
Correlation of Immediate MDT measurements after cell change based on MME mapping mechanism

There are use cases when MDT measurements done by the same UE in two different cells need to be combined, e.g., in order to analyze failures related to handovers or to handle situations when UEs with earlier releases do not support RLF reporting and thereby it would be impossible to detect where a UE after the failure recovers and what measurements it has done before and after the failure.
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Figure 7.2.1.2.Y-1 Correlation of MDT measurements after cell change 
based on MME mapping information
Figure 7.2.1.2.Y-1 illustrates an example where MDT measurements performed by the same UE in two cells are correlated, assuming that area based immediate MDT measurements are activated in both cells. The UE is first connected to eNB1, which activates MDT measurements for the UE and sends mapping request with indication for the anonymized mapping in the message to the MME, taking into account user consent and anonymization constraints. The MME sends the mapping of trace reference and trace recording session reference to anonymized UE identity toward the TCE. The anonymized UE identity can be generated by MME if there is user consent.
After a handover, either successful or unsuccessful or after a radio link failure, the UE reconnects to another cell, which also activates MDT measurements and sends mapping request to MME including the indication for the anonymized mapping in the message , considering the user consent and anonymization constraints. The MME maps the new trace reference and trace recording session reference to the anonymized UE identity and sends the mapping information to TCE. Then the TCE can correlate the MDT measurements from the same UE in the two cells based on the mapping information in the TCE. 
7.2.1.2.Z
Correlation of Immediate MDT measurements after state transitions based on MME mapping mechanism
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Figure 7.2.1.2.Z-1 Correlation of MDT measurements after state change 
based on MME mapping information
Figure 7.2.1.2.Z-1 illustrates an example where MDT measurements performed by the same UE in the same cell before and after an idle state change are correlated. Initially, the UE is in connected mode at eNB1, which activates MDT measurements for the UE. It also sends the mapping request to MME, which forwards the mapping from trace reference and trace recording session reference to UE anonymized identity toward TCE. Then the UE falls back to idle mode either due to a radio link failure or due to inactivity but later reconnects to the same cell at eNB1 (similar procedure would apply if the UE reconnects in another cell at another eNB). The eNB1 reactivates the MDT measurements for the UE and allocates new trace recording session and sends mapping request to MME including the indication for the anonymized mapping in the message , considering the user consent and anonymization constraints. The MME maps the new trace reference and trace recording session reference to anonymized UE identity and forwards it to TCE. The anonymized UE identity can be generated by MME if there is user consent. Then the TCE can correlate the measurements that belong to the same UE based on the anonymized UE identity.
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