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1 Introduction
This document discusses the means for the source eNB to judge whether a RLF related to a handover failure was followed by a successful RRC Re-establishment. In other words, whether the UE was able to stay in RRC Connected state or whether a transition to RRC Idle state took place after the RLF. This knowledge is required for PM measurements (to be passed over Itf-N) in support of the MRO and also to allow the optimization function to optimize against targets that specify the handover failure rate with/without RRC state change.
This was presented before [1] and it was not agreed for Rel9. Although it was not possible to agree on introducing a solution for this in Rel9, this is still a requirement for SA5 in Rel10 and RAN3 should therefore discuss possible solutions for this.
2 Discussion 
As discussed in [1], different failure mechanisms may result in different impacts on the radio bearers held by the UE.  In the best case, following a “HO failure” (HOF) or “Radio Link Failure” (RLF), the UE is able to successfully perform RRC re-establishment and remain in RRC connected state. In the worst case, the RRC re-establishment fails and the UE must drop to RRC idle.  
The impact of these failure events depends on the interruption time and aspects of the radio bearers involved namely their activity level and the tolerance of the bearers to interruption.  For example, a bearer which is inactive (no data queued on downlink or uplink) is clearly not impacted by the service interruption because it has no data to send anyway. Real time applications such as VoIP and conversational video are very sensitive to service interruption since it equates to the discard of packets.  Indeed, for the case where RRC re-establishment is not successful, there is a high risk that a VoIP call would drop giving poor user satisfaction.
This is the motivation why SA5 requires that captures the RRC re-establishment success rate on a cell relation basis (cell pair) for outgoing handovers (see Table 1). 

Table 1. Requirements on counters for HO related failures.

	Performance measurement name
	Description
	Related targets

	Number of handover events
	Includes successful handovers plus all identified failures
	Rate of failures related to handover

	Number of HO failures
	All failure cases
	Rate of failures related to handover

	Number of too early HO failures
	Too early HO failure cases
	Rate of failures related to handover

	Number of too late HO failures
	Too late HO failure cases
	Rate of failures related to handover

	Number of HO failures to wrong cell
	HO failures to wrong cell
	Rate of failures related to handover

	Number of HO failures without RRC state transition
	Includes the number of handover failure events without RRC state transition
	Rate of failures related to handover without RRC state transition

	Number of HO failures with RRC state transition
	Includes the number of handover failure events with RRC state transition
	Rate of failures related to handover with RRC state transition


3 Potential Solutions 
3.1 Using a flag in the RLF indication and HO report
As suggested in [1], a flag could be added to the RLF indication and HO report IE to indicate whether the associated RRC re-establishment was successful or not. 

The main advantage of this solution is that it is not depending on UE capabilities. It will for example be able to report this statistics for Rel 8 UEs. 
3.2 Using information from RLF report 
Another possibility is to use the availability of the RLF report in the RLF indication as an input to assess the RRC re-establishment success rate. If the RLF report is included in the RLF indication, this means that the RRC re-establishment was not rejected. 

It is however not the case that an absent RLF report explicitly indicates a rejected RRC re-establishment since there can be different reasons why the RLF report is excluded from the RLF indication:

· RRC re-establishment was rejected
· Rel 8 UE

· Rel 9 UE not capable of reporting RLF report

· eNB where the UE re-establishes RRC is not configured/capable of requesting the RLF report 

It would be possible to identify the sub set of UEs for which the mapping is explicit (i.e. where the other reasons for lacking RLF report is non-existent). One example would be a Rel9 UE with capability to report RLF report used in a network where all eNB are configured and capable of requesting the RLF report from the UE.

Note that this solution would require new OAM counters, indicating that they are measurements of this sub set.

It has been discussed [3] to evolve the RLF report for Rel10 and allow this report also after the UE has gone to idle mode. This will introduce the possibility of a new subset (Rel 10 UE with RLF reporting capability also in idle mode) where we could get some extra confidence that the RRC re-establishment indeed failed, since the RLF will not only be missing but instead be available in the RLF report from the RRC establishment.
Note also that so far we have only discussed how to collect statistics in the eNB receiving the RLF indications. This is applicable for [HO too late] since the source cell is the cell receiving the RLF indication. In the case of [HO too early] and [HO wrong cell] the source cell is not the same as the cell receiving the RLF indication. Therefore, we also need to somehow forward the information, for example by include some new information in the HO report.
4 Conclusions and proposal
We have discussed different potential solutions for capturing the RRC re-establishment success in PM counters. Two possible solutions have been identified:

1. Using a flag in the RLF indication and HO report enables the NB to count the success rate. 

2. Using the availability of the RLF report in the RLF indication 
The second solution only collects information for a sub set of UEs. For all other UEs, the state in case the RLF report is missing is unknown.

The second solution also requires a similar solution for [HO too late] and [HO wrong cell] as in the first solution, where information is transferred to the source cell, for example in the HO report.

Therefore, we propose 
1. To include the text in the annex to R3.023

2. Agree on using solution 1.
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Annex

4.5.
Mobility Robustness Optimisation (MRO) enhancements

4.5.1
Use Case description

4.5.1.x 
Capturing RRC re-establishment success for MRO performance measurements 

SA5 has requested the possiblity for the source eNB to judge whether a RLF related to a handover failure (MRO event) was followed by a successful RRC Re-establishment. 
4.5.2
Required Functionality

4.5.2.x 

Detection of RRC re-establishment success 
The problem is that this should be detected in another cell than where the RRC re-establishment is attempted. For MRO, the source cell can be defined as the cell where the UE was successfully connected prior to the RLF. One option is to explicitly signal the result of the RRC re-establishment from the eNB handling the cell where re-establishment is attempted to the source cell. Another solution is to use implicit information, for example the availability of the RLF report in the RLF indication. This can however only be used for a subset of the UEs. 
4.5.3
Evaluation scenarios and expected results

4.5.4
O&M requirements for radio related functions  

4.5.5
Solution Description

4.5.5.1
Impacted specifications and interfaces




























































































































































































































