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1  Introduction
RLF report has been agreed as one of MDT measurement items, but how to report RLF measurement results for UMTS has not been discussed, this paper analyzes the RLF report mechanism in UMTS.
2 Discussion
2.1 immediate report of RLF event

According to current spec, when RLF happens, UE initiates cell update to re-establish RRC connection optionally including Measured results on RACH, RSCP or Ec/No of current cell and neighbour cells are included in Measured results on RACH. However, current Measured results on RACH is not enough for MDT, because:
· Measured results on RACH only includes one of RSCP and Ec/No, it is not enough for evaluating coverage.
· When UE reselects to one inter-frequency cell after RLF, the measured results of the cell that RLF happened may not been reported, because RSCP or Ec/No of the cell maybe not exceed the threshold specified by the IE "Inter-frequency RACH reporting threshold" in SIB11/12.
· Location information where RLF happened is not considered.
Two alternative solutions  are given as follows:
2.1.1 alternative1: Enhance current Measured results on RACH
Measured results on RACH is extended to include RSCP and Ec/No of current cell and neighbour cells; it is clarified in spec that the measurement results of the cell that RLF happens shall be included in Measured results on RACH irrespective of the quality of the cell.

There are three options to get UE location during a certain period before and/or after RLF:

· Option1: RNC informs UE to implement period location measurement by MEASUREMENT CONTROL message, and UE reports Location by MEASUREMENT REPORT; if UE location is obtained during RLF, UE could report positioning info by MEASUREMENT REPORT after RRC re-establishment success. If positioning information is obtained for a valid period after/before RLF occurs, network could correlate UE location and radio measurement, but the solution has larger impact on UE power and network signalling load.
· Option2: When serving cell primary CPICH becomes worse than an absolute threshold, RNC informs UE to implement period positioning measurement by MEASUREMENT CONTROL message; and UE reports location by MEASUREMENT REPORT, RNC could correlate RLF report and location info. The solution has less impact on UE power and network signalling load compared to Option1. 
· Option3: UE starts to implement positioning measurement automatically without network’s command when RLF occurs, if UE supports GPS positioning and MDT; UE reports Location by MEASUREMENT REPORT after RRC re-establishment success, and measurement identity is set to special value or, RACH report could be extended to carry location info which is obtained by UE in a best effort way. If positioning information is obtained for a valid period after/before RLF occurs, network could correlate UE location and radio measurement.
Based on the  analysis above, for each of the options, we could see that UE could report available location information after RRC re-establishment succeeds, and network could correlate UE location and RLF radio measurement results.
2.1.2: alternative 2: Define new RLF report

If RLF info is recorded by UE, UE could indicate to RNC there is a RLF report available, and NW could decide whether to receive this RLF report or not; according to network direction, UE send this RLF report to the network then. 
The following table compares the two alternatives:
	
	Alt1:enhance current Measured results on RACH
	Alt2:define new RLF report

	MDT requirement
	Alt1 could meet MDT need. 
	Alt2 could meet MDT need.

	Impact on spec
	Compared  to Alt2, alt1 has less impact on spec, and saves signalling between UE and NW.
	More RRC spec impact

	Complexity
	Alt1has less impact on RNC
	Additional RNC behaviour is needed.


From the above analysis, it is proposed that RLF measurement results are reported by extending Measured results on RACH in Alt1.

Proposal1: RLF measurement results are reported by enhancing Measured results on RACH as specified in Alt1.
2.2 RLF report upon RRC re-establishment failure
As discussed above, RLF event could be reported immediately to the network as long as the RRC is re-established, so another question is, if re-establishment fails, which means UE will goes back to idle state, whether RLF report is still needed or not in UMTS,  if needed, is this report part of the idle logged MDT report, so we propose:
Proposal2: RAN2 to discuss if RLF report is needed or not upon RRC re-establishment failure when RLF happens. 
3 Conclusion

We propose RAN2 discuss and agree below proposal:
Proposal: RLF measurement results are reported by enhancing Measured results on RACH as specified in Alt1.
Proposal2: RAN2 to discuss if RLF report is needed or not upon RRC re-establishment failure when RLF happens.

































































































































































































































































































































