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1 Introduction
The main open items for RLF report were addressed in email discussion RAN2[72#32]. 

This document further: 
· Attempts to clarify the MRO details, as described in RAN3 LS, ref [1].     

· Attempts to close remaining issues related to IRAT/Idle storage and retrieval of RLF report. 
This document assumes that RLF report is the same report for MDT and for MRO. 

2 Discussion
2.1 MRO RLF Report. 
The RAN3 LS [1] assumes a scenario where 

· First, a RLF or HOF occurs and some information is recorded related to this failure. 

· Second, a RRC re-establishment is attempted, if failed, some information is recorded. If successful UE can report logged information for the RLF or HOF. 

· Third, if RRC re-establishment failed, when UE connects from IDLE, UE can report logged information for the RLF or HOF and Re-establishment failure. 
SHORT ANALYSIS
Time (1) elapsed since last HO initialization until connection failure is interesting for the case of RLF to discriminate between 
1. cases when UE has been connected to a cell for some time before failure vs. 
2. the case when UE is handed in to a cell, and almost immediately there is a failure (we could then suspect the first HO to be wrong). 
We note that UE dwelling times for successful cases, e.g. to track fast handovers and excessive ping-pong can be handled in the network e.g. by the UE history IE that is forwarded over X2. 
We note that HO failure involves successful operation in the source cell (successful measurement report & HO command), followed by a failure to connect in the target cell. As operation in the source cell is normal, we think there is no reason for UE to record its dwelling time history there. This would be done by the network. 

Conclusion 1: Time (1) elapsed since last HO initialization until connection failure is applicable to RLF but not to HOF. 
This analysis and further analysis in Appendix section leads to the table below: 
	
	Need to be reported at RRC establishment from Idle
	Need to be reported at Successful RRC re-establishment

	Information to Record at RLF
	
	

	Latest available measurement results at RLF (already in Rel-9).
	Yes
	Yes

	E-CGI (1) of cell where UE was last successfully connected
	Yes
	

	Related to last handover before RLF: Time (1) elapsed since last HO initialization until RLF 
	Yes
	Yes/No?
Was explicitly requested by  Ran3

	Related to last handover before RLF: E-CGI (3) of cell where the UE was connected before last HO.
	Yes
	

	Information to Record at HO Failure (t304 expiry)
	
	

	Latest available measurement results at HOF (same measurements as for RLF Rel-9).
	Yes
	Yes

	E-CGI (3) of cell where UE was last successfully connected.
	Yes
	

	PCI & Frequency band (1) of the cell that HO was initialized towards.
	Yes
	

	Information to Record at Reestablishment failure
	
	

	E-CGI (2) of cell where failed re-establishment was done
	Yes
	N/A


Table1: Problem Event Information
Proposal 1:  Information shall be recorded by the UE according to the leftmost column in the table, i.e. 
Information to Record at RLF

· Latest available measurement results at RLF (already in Rel-9).
· E-CGI (1) of cell where UE was last successfully connected
· Related to last handover before RLF: Time (1) elapsed since last HO initialization until RLF 
· Related to last handover before RLF: E-CGI (3) of cell where the UE was connected before last HO.

Information to Record at HO Failure (t304 expiry)

· Latest available measurement results at HOF (same measurements as for RLF Rel-9).
· E-CGI (3) of cell where UE was last successfully connected.
· PCI & Frequency band (1) of the cell that HO was initialized towards.

Information to Record at Reestablishment failure following RLF or HOF. 

· E-CGI (2) of cell where failed re-establishment was done
We note that at the time of RLF or HOF, UE do not know if a future RRC re-establishment will fail or succeed and the UE anyway have to record this information. It is simpler to just deliver all recorded information regardless if it requested after RRC re-establishment or after RRC establishment from Idle. 
Proposal 2: UE delivers the same information regardless if it is requested after successful RRC reestablishment or after RRC connection setup. 
This means that some information that is not strictly needed at successful RRC re-establishment will be delivered anyway.  

We note that it is not required to record multiple events, or to record RLF and HOF separately. We further note that Re-establishment failure information shall only be recorded if the reason for reestablishment was Radio Link Failure or handover failure / t304 expiry for which information was logged.
Proposal 3: Only one RLF or HOF event need to be recorded. If another RLF or HOF event occurs, the previous information is overwritten. 
Proposal 4: Re-establishment failure information (E-CGI(2)) is only provided together with associated RLF or HOF information.  
2.2 MDT RLF report, remaining issues
In the case of a LTE coverage hole, it is highly likely that UE may connect to another RAT at the next connection following a RLF. 
For problematic cells, there could be a typical problem pattern for a certain people movement path. There is a significant risk that such typical pattern involves going to another RAT. Thus in many cases, for certain problematic cells, there would not be many useful RLF reports at all, unless the report could be retrieved also after going to another RAT.
Proposal 5: The UE should keep the latest unreported radio link Failure information for a RAT, when going to another RAT, for later retrieval in the RAT where the Failure occurred. 

We note that the UE could stay on another RAT for significant time, and the problem is similar as for logged MDT. Then, for simplicity we propose to align the principles with logged MDT.  
Proposal 6: UE is required to stored unreported RLF information for 48h (at most).

We note that it is not possible to deduce the time of the RLF from the moment of reporting. Time stamping is important from several aspects: 

· In order to correlate problems with a certain network configuration. 
· In order to correlate problems with network load.

· In order to correlate problems with other problems.

Proposal 7: A timestamp should be added to RLF report when UE is coming from IDLE. The timestamp could e.g. be relative to the moment of reporting.

If timestamp is not agreeable, a secondary option to reduce the information storage time could provide a rough basis for time correlation. 

3 Conclusions
Proposal 1:  Information shall be recorded by the UE according to the leftmost column in the table, i.e. 

Information to Record at RLF

· Latest available measurement results at RLF (already in Rel-9).
· E-CGI (1) of cell where UE was last successfully connected
· Related to last handover before RLF: Time (1) elapsed since last HO initialization until RLF 
· Related to last handover before RLF: E-CGI (3) of cell where the UE was connected before last HO.

Information to Record at HO Failure (t304 expiry)

· Latest available measurement results at HOF (same measurements as for RLF Rel-9).
· E-CGI (3) of cell where UE was last successfully connected.
· PCI & Frequency band (1) of the cell that HO was initialized towards.

Information to Record at Reestablishment failure following RLF or HOF. 

· E-CGI (2) of cell where failed re-establishment was done
Proposal 2: UE delivers the same information regardless if it is requested after successful RRC reestablishment or after RRC connection setup. 

Proposal 3: Only one RLF or HOF event need to be recorded. If another RLF or HOF event occurs, the previous information is overwritten. 

Proposal 4: Re-establishment failure information (E-CGI(2)) is only provided together with associated RLF or HOF information.  

Proposal 5: The UE should keep the latest unreported radio link Failure information for a RAT, when going to another RAT, for later retrieval in the RAT where the Failure occurred. 

Proposal 6: UE is required to stored unreported RLF information for 48h (at most).

Proposal 7: A timestamp should be added to RLF report when UE is coming from IDLE. The timestamp could e.g. be relative to the moment of reporting.
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5 Appendix: Short analysis to arrive at Table 1
5.1 HO failure vs Radio Link Failure
Time (1) elapsed since last HO initialization until connection failure

Time (1) elapsed since last HO initialization until connection failure seems interesting for the case of RLF to discriminate between 

1. cases when UE has been connected to a cell for some time before failure vs. 

2. the case when UE is handed in to a cell, and almost immediately there is a failure (we could then suspect the first HO to be wrong). 
We note that UE dwelling times for successful cases, e.g. to track fast handovers and excessive ping-pong can be handled in the network e.g. by the UE history IE that is forwarded over X2. 

We note that HO failure involves successful operation in the source cell (successful measurement report & HO command), followed by a failure to connect in the target cell. As operation in the source cell is normal, we think there is no reason for UE to record its dwelling time history there. This would be done by the network. 

Conclusion 1: Time (1) elapsed since last HO initialization until connection failure is applicable to RLF but not to HOF. 
5.2 Not strictly needed at successful reestablishment

Time (1) elapsed since last HO initialization until connection failure
We note that successful re-establishment is followed by X2 exchange informing the eNB that performed preparation. THUS the eNB where UE was last successfully connected can, based on network signalling, estimate the UE dwelling time in this cell with some in-accuracy, bounded by the setting of T311, and network signalling delays. 

THUS, we think that the time (1) elapsed since last HO initialization until connection failure is not strictly needed for the case of successful RRC re-establishment. However, this was explicitly requested by RAN3, and for simplicity it could be provided anyway. 

Conclusion 2: It could be discussed if Time (1) elapsed since last HO initialization until connection failure is applicable to the case of successful re-establishment (it was requested by RAN3).
E-CGI (1) of cell where UE was last successfully connected

We note that at successful RRC re-establishment, this information is not needed, as equivalent information is provided by the UE in the RRC re-establishment procedure. 

Conclusion 3: E-CGI of cell where UE was last successfully connected is not needed in the case of successful RRC re-establishment. 

E-CGI (3) of cell where the UE was connected before last HO.

We note that at successful RRC re-establishment, this information is not needed, as the UE context is still kept in the last successfully connected cell, including UE mobility history information. 

Conclusion 4: E-CGI (3) of cell where the UE was connected before last HO is not needed in the case of successful RRC re-establishment. 

PCI & Frequency band (2) of the cell that HO was initialized towards.
We note that at successful RRC re-establishment, this information is not needed, as the UE context is still kept in the last successfully connected cell, including information towards which cell the UE handed over. 

Conclusion 5: PCI & Frequency band (2) of the cell that HO was initialized towards is not needed in the case of successful RRC re-establishment.

2/5

