3GPP TSG RAN WG3 Meeting #69

R3-102341
Madrid, Spain, 23-27 August 2010

Agenda item:
16.1
Source:
Nokia Siemens Networks 
Title:
Enabling UE-originated RLF reporting in case of RRC connection setup
Document for:
Discussion and approval
1 Introduction and Abstract

In the revised WID for SON in R10 [1] three main use cases were defined. That is expected to require the most attention is Mobility Robustness Optimisation (MRO) enhancements. One of the problems that should be addressed as part of MRO in R10 is enabling full functionality of MRO in case of re-establishment attempt in an unprepared cell.
Currently, if an UE lost connection, for example because of RLF, it tries to re-establish it at the most appropriate cell. If that cell is prepared, i.e. the UE context was transferred there before the failure, it can accept the request. Only then the UE is able to provide measurements necessary to properly detect the reason for the connection loss, which, in turn, is necessary to provide reliable MRO solution. If the requested eNB is not prepared, it must react with very limited knowledge. That, combined with the fact that the reaction is implementation-dependent, may result in very different and incompatible MRO scenarios.

In this paper the problem is re-introduced (it has been discussed in the scope of R9 MRO) and analysed more profoundly. Finally, a solution is proposed that not only completes the LTE MRO, but can easily be extended in inter-RAT scenarios.
2 Background information and the problem
During the work on R9 MRO it was agreed that the Too Late HO case should be differentiated from a coverage hole, because possible corrective action, if applied to wrong case, may destabilise the network. The needed information can be provided from the UE, but the solution agreed for R9 enables it only for successful re-establishment.
The success of re-establishment depends on the actual scenario where the problem occurred. It has been analysed in [2] and the conclusion was that in many cases there is no or little chance the target cell has the UE context. Furthermore, in R10 also inter-RAT is to be addressed, which poses further limitations. The work was concluded that the case of unprepared cell will be addressed in R10.
3 Discussion

3.1 Support for unsuccessful re-establishment
In order to accept a re-establishment request, an eNB must be prepared, i.e. must have the UE context. Since connection failure may occur before the context is transferred and without it, it is impossible to detect the cause of the failure, it was considered important to extend the R9 solution, or to find a new one in R10. 
When RAN2 decided on the method to provide UE measurements after a successful re-establishment, they proposed also that a similar method can be defined for RRC establishment procedure, too. Alternatively, it was considered that the eNB may try to fetch the context from the last cell that served the UE (i.e. perform so called “forward handover”). The two methods were compared in [2] and it was shown that allowing the UE to fall back to idle and perform fresh establishment is not only more robust and simpler, but also compatible with older agreements done in RAN2. All those arguments remain valid.

Additionally it may be considered that MRO will be supported in inter-RAT scenarios, too. The method based on allowing the UE to pass through idle is fully compatible with this scenario, whereas fetching and converting LTE context to the needs of other RAT may be difficult, if feasible at all. Obviously, a solution that is future-proof is preferable.

Proposal 1: RAN3 shall agree to request RAN2 to enable UE to send the MRO measurements also after fresh RRC connection establishment.
3.2 The way forward

According to the RRC specification, if the re-establishment fails or is not possible, the UE changes its state to RRC_IDLE and starts cell selection procedure. Once a suitable cell is found, the UE attempts RRC establishment. The establishment procedure is different from re-establishment, as the information provided from the UE is different. Furthermore, there is no time guarantee concerning the establishment: it may happen much later after the connection failed and in significant distance from the cell that last served the UE (a typical scenario in case of a large coverage hole). Therefore, if the MRO is to be supported in the same way as it was designed in R9, the information provided from the UE after the establishment must be broader than that sent after a successful re-establishment. 
The information that is currently needed for MRO is:

· The identification of the last cell that served the UE (assumed to be the cell where the connection failure occurred) — currently the PCI and the shortMAC-I
· The identification of the UE in the last cell that served it (C-RNTI)

· Last RSRP/RSRQ measured before the failure
· The identification of the cell that the UE tried to reconnect to (this information is available at the network side)

Furthermore, it is assumed that the time between the failure and the reconnection attempt is short, so that the two or three cells involved in the analysis are neighbours.

If the proposal 1 is accepted, the next step is naturally to decide on the information that is to be provided by the UE and possible enhancements to the MRO procedure.
Proposal 2: RAN3 shall discuss what information is needed for MRO in case of RRC connection setup. Once this information is defined, it should be included in the LS to RAN2 so that necessary support from the UE is enabled.

4 Text proposal for TR 3.023
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4.5.
Mobility Robustness Optimisation (MRO) enhancements

4.5.1
Use Case description

The MRO solution defined in R9 enables a UE to send some measurements related to a RLF to the eNB where the UE successfully re-established the RRC connection. The requirement that the re-establishment must be successful limits the usability of the solution significantly.
The main objective of the use case is to enable providing UE measurements also after fresh RRC connection setup, if such measurements are available in the UE. To achieve this goal, the information that is needed to identify properly the MRO scenario and the mechanism to enable passing this information to the eNB must be defined.
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5 Summary

In the paper the problem of supporting MRO in case of re-establishment in unprepared cell was discussed. Also an example solution was proposed that consists of two key steps:
1. RAN3 shall agree to request RAN2 to enable UE to send the MRO measurements also after fresh RRC connection establishment.
2. RAN3 shall discuss what information is needed for MRO in case of RRC connection setup. Once this information is defined, it should be included in the LS to RAN2 so that necessary support from the UE is enabled.
Also:

3. RAN3 shall agree the text proposed in chapter 4 to be added to the TR 3.023.
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