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1 Introduction
The paper [1] submitted to RAN2#81 describes RRC state mismatch problems and proposed solutions. The document was withdrawn so there was no on line discussion during the meeting. This paper attempts to recap the main points from the paper for discussion in RAN2.
2 Discussion
2.1 Problems caused by RRC State Mismatch
RRC state mismatch refers to a situation in which UE is in RRC_CONNECTED but the network considers the UE is in RRC_IDLE. Basically, the UE context is released by eNB when the network thinks that it has lost contact of the UE for a considerable amount of time. RRC Connection Release message may be transmitted to the UE before the context release but the UE may be unable to receive the message.
The state mismatch may be caused in a delayed handover case. The UE may be delayed in performing random access procedure in the target cell due to difficulty in receiving a handover command in the source cell and the first few preambles did not reach the target eNB. Meanwhile the target may have released the UE context before T304 expiry at the UE. In this case, the eNB will not respond to the subsequent Msg3 transmission from the UE. As a consequence, the random access procedure is repeated up to PreambleTransMax and then re-establishment procedure is triggered. The reestablishment procedure likely fails because all of the prepared eNBs including the source eNB may have already released the UE context.

In RRC state mismatch caused in a non handover case, the UE may start Scheduling Request upon uplink data arrival. Because the UE context is no long available in the serving cell, the SR will never be responded to by the eNB. After repeated transmission of SR up to dsr-TransMax, the UE triggers random access procedure. The subsequent problem on RACH is same as the delayed handover case. 
As described above, many repeated uplink transmissions may be generated in RRC mismatch cases until the UE finally terminates random access procedure unsuccessfully and goes back to idle. From the network perspective, interference level will be increased by repeated transmission of preambles, msg3 or periodic CQI /SRS. From the UE stand point, its battery is consumed unnecessarily. Therefore we think RAN2 should discuss the problem and its solution.
2.2 Solutions
Two solutions were proposed in [1]. The first solution is to monitor any idle mode paging record with the UE’s designated S-TMSI whilst the UE is in RRC_CONNECTED. If the UE’s identity is detected on the paging channel, the UE is allowed to go to idle mode and respond the paging. The second solution is to allow the UE to go back to RRC_IDLE upon detecting uplink out of synchronisation. 
Advantage of both solutions is that there is no signalling impact. However, the UE may never be paged for a long time (as this depends on mobile terminating traffic) and hence the first solution doesn’t guarantee that the problem is always solved before the UE generates the interference on the RACH/SR channels. Concerning the solution 2, it is not compatible with the network behaviour which deliberately lets the TAT expire when there is no more traffic for efficient use of uplink control resources.  Excessive RRC connection requests would be generated if the solution 2 is utilised under such network.

Alternatively, when the eNB detects C-RNTI MAC CE containing unknown C-RNTI in msg3, eNB can respond with a new MAC CE instructing the UE with the C-RNTI to go back to IDLE. In this solution, the UE will stop repeating random access procedure and go back to IDLE. Thereby interference and wasteful battery usage can be avoided.
Proposal:  RAN2 should discuss the problem of RRC state mismatch and its solutions.
3 Conclusion
Based on the discussion above we kindly propose RAN2 to discuss the RRC state mismatch issue and its solutions.
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