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1   Introduction
A new SON WID was agreed in RAN #53. MRO enhancements are listed to extend the solution to intra-UMTS and inter-RAT between UMTS and LTE scenarios. 
Mobility Robustness Optimisation (MRO) enhancements

Extending solutions for MRO for inter-RAT scenarios considering especially UMTS and LTE and intra-UMTS scenarios. In case of intra-UMTS scenarios, the solutions for MRO problems already defined for intra-LTE should be the priority.

In this document, we discuss the scenarios and necessity of the introduction of UTRAN MRO. 
2   Discussion
2.1   Need of UTRAN MRO
The main functions of LTE MRO are to detect connection failures and differentiate the root cause of connection failures before, during and after handover. These failures then may be avoided, e.g. by adjusting the handover parameters. 
For UMTS, similar problems as LTE occur while executing Hard Handover. As the evolution of HSPA, all radio bears like PS, CS and SRB could be carried on HSDPA, since HSDPA serving cell change is much like a hard handover, the RLF may also happen during the handover due to unsuitable intra/inter-RAT HO parameters. At the moment, there is no MRO solution for UMTS. We believe that finding an intra-UMTS MRO solution has similar advantages as MRO for LTE. Therefore, we propose to study the same MRO problems of UMTS as defined in LTE.

Proposal 1: It is beneficial to introduce the UTRAN MRO into RAN3.
2.2   UTRAN MRO Definition
Currently MRO is not defined in UTRAN. Similar as the intra-LTE descriptions, the cases for intra-UTRAN could be described as follows. 
· [Too Late Handover] A failure occurs in the source cell before the HO was initiated; the UE attempts to re-establish the radio link connection in the target cell.
· [Too Early Handover] A failure occurs shortly after a successful handover from a source cell to a target cell or during a handover; the UE attempts to re-establish the radio link connection in the source cell. 
· [Handover to Wrong Cell] A failure occurs shortly after a successful handover from a source cell to a target cell or during a handover; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell. 
2.3   Intra-UTRA MRO
In this section, it is described the current UTRAN behavior for the above corresponding scenarios 

· Too late handover
Case: Failure occurs in the source cell before the HO was initiated.
As shown in Figure 1, the Source RNC is the RNC of the serving cell for the UE.  Target RNC is the RNC of the cell which the UE moves to.

According to current RRC and Iur procedures, when UE detects RLF in the source cell before UE receives the Reconfiguration message, the UE shall perform a Cell Update procedure using cause "radio link failure". In the Cell Update message, the U-RNTI will be included to identify the cell where RLF happened.
Since Cell Update message could be forwarded to the source RNC via Iur to notify that RLF happens, RNC is able to detect in which cell the RLF occurs. 
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Figure 1 Failure before HO was initiated
Observation 1: SRNC can get to know the Too Late Handover happened through UE Cell Update Message, but only Cell ID info can be achieved.
· Too early handover
Case 1: Failure occurs before UE synchronizes with the target cell.

This procedure occurs when UE received the Reconfiguration Command but cannot synchronize with the target cell. Then UE returns to the source cell and sends Reconfiguration Failure to the source RNC.

If the failure cause IE is enumerated as “physical channel failure”, the source RNC can identify this is too early HO scenario.
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Figure 2 Failure occurs before UE synchronizes with the target cell
Case 2: Failure occurs during a handover. 
If the criteria for radio link failure are met in the new configuration during the reconfiguration procedure (i.e. while UE is waiting for RLC acknowledgement for a response message) as specified in RRC specification, the UE shall release all its radio resources and enter idle mode. 
In this scenario, the source RNC cannot get to know the failure caused by too early handover. 
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Figure 3 Failure during handover procedure

Case 3: Failure occurs after a successful handover from a source cell to a target cell.
This procedure is similar like the case in too late HO, which means when RLF occurs, UE performs cell reselection to the source cell, and then sends Cell Update message to the source RNC. Since the target RNC is the serving RNC for the moment for the UE, the source RNC will forward the Cell Update message to the target RNC. And target RNC may have no idea of the too early handover depending on different implementation (i.e. a timer may be required to observe this) and further more there is no mechanism so far for target RNC to send back the Cell Update message to the source RNC.
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Figure 4 Failure after successful handover

Observation 2: It can be seen that the current UTRAN mechanism cannot support the detection of all the Too Early Handover scenarios.
· Handover to wrong cell
This procedure is similar like case3 of too early HO scenario. The only difference is that after cell reselection UE chooses the 3rd cell besides the source cell and the target cell. If we take the three cells in three different RNCs for example, the Cell Update Message will be forwarded to target RNC via the third RNC, then the target RNC can hardly tell the too wrong cell as well as no mechanism for source RNC get such information
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Figure 5 Failure after successful handover
Observation 3: It can be seen that the current UTRAN mechanism cannot support the detection of Handover to Wrong Cell scenario.
All the analysis above are based on successful RRC re-establishment, if the Cell Update based re-establishment failed, then RNC would have no chance to get to know such information. 
3   Conclusions

According to the above analysis, we kindly propose RAN3 to discuss on the above scenarios for intra-UTRAN, and corresponding RAN impacts.
Proposal 1: It is beneficial to introduce the UTRAN MRO into RAN3. 
Observation 1: SRNC can know the Too Late Handover happened through UE Cell Update Message, but only Cell ID info can be achieved.
Observation 2: It can be seen that the current UTRAN mechanism cannot support the detection of all Too Early Handover scenarios.
Observation 3: It can be seen that the current UTRAN mechanism cannot support the detection of Handover to Wrong Cell scenario.
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