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1. Introduction
In RAN3# 65 meeting, mechanisms to detect the Too Late and Too Early handover problems had been defined [1] and MRO stage-2 solution has been defined in [2], in which a new X2 message, RLF report, has been introduced in Too Late and Too Early detection. In this meeting, RLF report is expected to be defined. Obviously, such messages can facilitate the detection of handover problems; however, it cannot prevent the call drop caused by RLF, i.e. breakdown of the radio connection, which will bring serious negative affect for users’ experience, which will be an issue of MRO stage-2 solution. Actually, the final target of MRO is to do optimization to improve the whole performance of network. This contribution proposes a RLF report definition to achieve both of MRO problems detecting and optimization to improve the success of RRC re-establishment to decrease the call drop rate. 
2. Issue of MRO stage-2 solution
As described in [3], when RLF is detected, UE initiates a RRC connection re-establishment procedure in order to continue radio connection. During the procedure, UE will first perform cell selection, and when one E-UTRA cell is selected, UE will send a RRC connection re-establishment request to the eNB controlling the cell. Only when the concerned cell (i.e. selected cell) has this UE’s context, could the connection re-establishment succeed. Otherwise, the re-establishment fails resulting call drop. 

We analyze such issue in both cases, Too Late and Too Early. 
2.1 Handover Too Late 
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Figure 1 Re-establishment failure in Too late case

In the above scenario, the handover preparation doesn’t been initiated (i.e. Measurement Report not triggered or not reach network), which contributes the most occurrence of Too Late. Consequently any other eNBs in the network don’t have the UE context. If UE selects a cell other than serving cell to re-establish RRC connection, the RRC re-establishment procedure will fail definitely , therefore, it has great possibility that call drop will occur, especially for GBR services [4]..  

2.2 Handover Too Early
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Case b).  Re-establishment after Too Early 


Figure 2 Re-establishment failure in Too early scenario

In such scenario, the source eNB (eNB B) may release the UE context (depending on the vendor’s implementation) soon after reception of “UE Context Release”. Then when UE selects the source cell to re-establish connection after RLF, there is no longer the concerned context on it, which means the re-establishment will fail and call drop will be inevitable, especially for GBR service. 
2.3 Necessity of acquiring UE context
From the above illustration, we can observe the undesirable call drops due to lack of UE context, even the HO problems could be detected correctly by network. The UE context is critical to success of connection re-establishment. 

For the MRO use case, problems detection and diagnosis are only part of picture, rather than the whole. The target of MRO (or SON) is to minimize severe problems (e.g. RLF or call drop) and dissatisfaction of customers. As such, we believe it is beneficial to study potential methods to resolve the problem described above. 

3. RLF report definition based on MRO stage-2 solutions
RFL report carrying the UE context
We illustrate the mechanism with the figures below.
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Figure 3:  UE context acquirement after Too Late detection 
1) UE send “RRCConnectionReestablishmentRequest” to the selected eNB, the cause is ‘RLF’,

2) Upon reception of re-establishment request, eNB B checks whether there exists this UE’s context in local cells.

3) The eNB B sends “RLF report” to the eNB A at where RLF occurred, within which an indication for ‘Need UE Context’ is set ‘Yes’ when no concerned context available in eNB B.

4) Upon reception of “RLF report”, the eNB A checks the status of ‘Need UE Context’, and if yes, search the concerned context locally.

5) The eNB A sends “RLF acknowledge”, and the requested context is included in the Ack message, if available.

6) The eNB B fetches the concerned UE context from the response, and perform the re-establishment action, then sends downlink “RRCConnectionReestablishment” to UE.

7) Upon receipt of “RRCConnectionReestablishment”, UE performs the action according to [2], and sends “RRCConnectionReestablishmentComplete” to finish the procedure.
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Figure 4:  UE context acquirement after Too Early detection 
For the Too Early case, the method is similar, only difference is ‘Too Early Indication’ should be present in the RLF acknowledgement message.
Additional latency

According to [2], after UE sends “RRCConnectionReestablishmentRequest”, timer T301 will be started. And if UE doesn’t receive “RRCConnectionReestablishment” until T301 expiry, UE will leave RRC_CONNECTED state, i.e. transit into IDLE state.

Now we evaluate the additional delay due to above mechanism during RRC re-establishment procedure. 

· The delay of processing of UL re-establishment request and generation of RLF report message in eNB A is about 10 ms [5], 

· the X2 backhaul latency of transmission of report message is 10ms [5] ,

· the delay of processing RLF report and generation of acknowledgement message in eNB B is about 10ms [5], 

· the X2 backhaul latency of transmission of acknowledgement message is 10ms [5],

As summary, the additional delay brought up by context acquisition interaction is about 40ms, while the smallest value for timer T301 according to [2] is 100ms. As such, although the above mechanism introduces some latency for the connection re-establishment, it surely doesn’t break down the normal RRC Re-establishment procedure. 

X2 RLF procedure

As shown in the above figure, we propose that the report of RLF should be defined as a Class 1 elementary procedure over X2 interface, i.e. need an acknowledge message. Whenever eNB1 receives a “RLF report” from eNB2, it shall send a “RLF acknowledge” to eNB2. 

Further, in the RLF report there may contain an indication to acquire the concerned UE context, and in “RLF acknowledge” message there may contain such UE context according to the request indication.

4. Proposals
The contribution presents a mechanism of acquiring UE context during RRC re-establishment procedure in order to avoid the loss of connection and increase the robustness of mobility in LTE. By evaluation, we conclude that the additional delay introduced by such mechanism doesn’t ruin normal RRC connection re-establishment procedure. Consequently, we provide the following proposals, and wish RAN3 to discuss and approve them.

Proposal 1. The report of RLF should be defined as a Class 1 elementary procedure over X2 interface, i.e. need an acknowledgement to carry UE context. Whenever eNB1 receives a RLF report from eNB2, it shall send an acknowledgement to eNB2, by which ‘Too Early Indication’ could be transferred when needed.

Proposal 2.  In RLF report message there may include an indication for the sending eNB to acquire the concerned UE context, while in acknowledgement message there may contain such UE context according to the request indication.
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Start of first change
4.5.5.1
Input data, definition of Measurements or Performance data
It is proposed that certain information may be exchanged between neighboring eNBs, to facilitate optimization of mobility robustness parameters:

· Report of RLF failures: This report includes the following information elements:

· Failure Cell ID: PCI of the cell in which the RLF occurred.

· Reestablishment Cell ID: PCI and (optionally) ECGI of the cell where RL re-establishment attempt is made

· C-RNTI: C-RNTI of the UE in the cell where RLF occurred.
· Indication:  indication for acquisition of the concerned UE context.

NOTE: Reporting both the PCI and ECGI helps to resolve confusion in the network, in case the RLF was due to PCI confusion in the first place.  

The report of RLF should be defined as a Class 1 elementary procedure over X2 interface, i.e. whenever eNB2 receives the report from eNB1, it shall send an acknowledgement to eNB1.
· Acknowledgement of RLF report: This acknowledge message may include the following information elements:
· Too Early Indication: when eNB2 detects Too Early problem in eNB1, the indication should be notified to eNB1.

· UE context: the context of concerned UE which C-RNTI is included in the RLF report message. Only when the indication for acquisition of UE context is set ‘Yes’ and the concerned context is available in the eNB at which RLF occurred, the concerned context should be present in the acknowledgement message.
End of first change
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