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Discussion and decision
1.  

Introduction
RLF is one of major VoLTE call drop reasons. Logging the RLF cause VoLTE call drop is useful for network optimization. RAN2 #91 has below agreement.
	Include presence of a QCI 1 bearer at the time of RLF in the RLF report provided by the UE. The UE also indicates failure of subsequent re-establishment and NAS recovery.


This paper analyses how to log the RLF caused VoLTE call drops.
2. Logging RLF and VoLTE call drop

When UE detects RLF (T310 or T312 expiry), UE logs RLF information into rlf-Report.  UE knows whether there is ongoing VoLTE call from the presence of QCI 1 bearer. It is feasible to log the presence of QCI 1 in the RLF report. 

Proposal 1: Add QCI 1 presence indication into RLF report when RLF is detected and UE has QCI 1 bearer.
When RLF is detected, UE first tries to re-establish the RRC connection. If re-establishment fails, UE tries NAS recovery. The RRC re-establishment failure doesn’t lead to VoLTE call drop. But, NAS recovery failure leads to QCI 1 bearer release by MME, hence leads to VoLTE call drop.
Up to implementation, UE could associate the NAS recovery failure with the RLF event. Though the NAS recovery failure can be captured in logged MDT, adding the NAS recovery failure indicator into the rlf-Report has less standard impact. NAS recovery failure is logged independent of the presence of QCI 1 bearer.
Proposal 2: Add NAS recovery failure info into RLF report, if the subsequent NAS recovery of the RLF failed. NAS recovery failure is logged independent of the presence of QCI 1 bearer.
Existing RLF logging and reporting don’t need explicit configuration signalling. We can follow the same rule for QCI 1 and NAS recovery failure report. The RLF reporting mechanism can be directly reused for the reporting of RLF caused VoLTE call drops. 
Proposal 3: RLF reporting mechanism is not changed due to the indication of QCI 1 presence indication and NAS recovery failure indication.
3. Summary and proposal

Based on above, we have following proposals: 
Proposal 1: Add QCI 1 presence indication into RLF report when RLF is detected and UE has QCI 1 bearer.
Proposal 2: Add NAS recovery failure info into RLF report, if the subsequent NAS recovery of the RLF failed. NAS recovery failure is logged independent of the presence of QCI 1 bearer.
Proposal 3: RLF reporting mechanism is not changed due to the indication of QCI 1 presence indication and NAS recovery failure indication.
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