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1 Introduction and Abstract

At RAN3 #65-bis meeting an LS [1] was sent to RAN2 to request providing certain measurements from an UE to eNB at the moment the UE attempts to reconnect after a RLF event. The measurements are needed to enable correct detection of the RLF cause and to avoid erroneous RLF reporting (X2 RLF Indication and HO information procedures). 
The solution that RAN2 is discussing at the moment assumes attaching the measurements that are available for reporting (RSRP/RSRQ) to the RRCConnectionReestablishmentComplete message. The problem with this method is that the message concludes a successful RRC re-establishment procedure, and the success is by far not guaranteed. The main problem is that in case of a RLF due to wrong HO settings the eNB at which the re-establishment occurs is not prepared (does not have the UE context). Therefore, to increase probability of successful RRC reconnection the UE context has to be provided to the eNB that receives the request.

This paper discusses two most straightforward methods for transferring the UE context. A relevant CR is also provided for information (it can be accepted once RAN2 provides response LS and confirms preliminary conclusions).

2 Discussion
Normally, UE context is provided with the HO REQUEST message and deleted after a successful HO. However, if a RLF occurs before or during a HO and the UE is still moving, the eNB that will be sent the RRC re-establishment request will not have the UE context. There are therefore two possible methods to request and transfer the UE context:
· Together with RLF reporting

· In a separate procedure

2.1 Fetching UE context together with RLF reporting
The principle of the idea is to request the UE context in the same message that is used to report RLF to the neighbour eNB (RLF INDICATION) and it has been already proposed [2]. In this scenario, after having received a re-establishment request from an UE whose context is missing the eNB sends RLF INDICATION to the eNB that served the UE last (the RLF INDICATION is interpreted always as information about “too late HO”), receives the UE context and then accepts the request. The UE may then send the RSRP/RSRQ measurements.
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Figure 1. Message flow in case of combined RLF reporting and context inquiry.
The main problem with this approach is that the measurements are needed to evaluate the actual cause for the RLF. Then, based on the evaluation the decision is made if the RLF is to be reported (in case of a coverage hole reporting should probably be skipped, as there is no cause value for it). However, if the context inquiry is linked with the report, the latter must be sent before receiving the measurements. The risk of incorrect reporting is therefore not eliminated.
2.2 Fetching UE context in a separate procedure

Another option is to request the context, if needed, in a separate procedure. In this scenario, the eNB that received the re-establishment request first fetches the UE context from its neighbour, then possibly accepts the re-establishment request and receives the measurements from the UE, analyses them and only then sends the RLF report to the neighbour — if this is found to be the correct action.
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Figure 2. Message flow in case of separated RLF reporting and context inquiry.
Drawback of the approach is the fact that it requires specifying a new class-1 procedure. This is moderate problem, if considered that it does solve the problem mentioned in the introduction: it enables getting the needed measurements from the UE before sending the RLF report. This method seems therefore more suitable for the further work.
2.3 Problems related to UE context fetching

It must not be forgotten that fetching UE context, irrespectively from the method used, does not eliminate the problem of rejecting the re-establishment request. For example, the resources associated with the context can not be granted in the new eNB and the UE’s request must be rejected even though the eNB has the context. This situation will probably be quite rare though, and in any case it does not make the situation worse as compared to current situation.

3 Needed changes

Introducing the UE context inquiry procedure requires following changes:
· Stage-2: Describing the new context fetching procedure and update the RLF detection procedure
· Stage-3: X2AP: defining a new class-1 procedure

Two CRs provided with this document cover the needed changes ([3], [4]).
4 Conclusions and proposal
In this paper the need for a new procedure to transfer UE context is explained and possible solutions described. It is shown that only a separate new procedure can help the situation. Such procedure is described and defined in attached CRs. 
It is proposed to accept the proposed solution, once RAN2 replies to the sent LS.
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