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1. Introduction
In RAN3 #75 meeting and offline discussion, the solutions for intra-LTE mobility failures were discussed as [1]. In this contribution, we describe the detailed procedure of solution 4 which uses UE History IE for connection failure detection of high speed UEs.
2. Discussion
We have discussed intra-LTE mobility failure problems based on the cases in Fig. 1. In case 1, failure occurs when UE is moving fast through three cells. The UE of case 2 undergoes failure in ping-pong movement situation between two cells. We do not consider the cases in which HOF occurs during HO from cell A to cell B and UE establishes in cell C or cell A. Because in those cases the source eNB (eNB A) directly receives RLF Indication message from eNB C, or UE re-establishes to cell A which underwent failure.
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Fig. 1 HetNet intra-LTE mobility failures
2.1. Description of Solution 4
Solution 4 is based on UE History IE (which contains ID, size and stayed time of the cells UE has passed). By counting the number of HOs for the specific duration, it is possible to roughly estimate the UE speed. In order to solve intra-LTE mobility failure problems due to high speed UEs, solution 4 follows the process in Fig. 2. When UE undergoes connection failure at cell B and reestablishes to cell C, eNB C sends RLF INDICATION message containing C-RNTI to eNB B. Then eNB B is aware of connection failure of UE, and finds out UE History by matching with C-RNTI of failed UE. After that, it sends HO REPORT message, which contains UE History IE, to eNB A. Based on received UE History IE, eNB A estimates the speed of UE which experienced connection failure, and update HO parameters for high speed UEs.
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Fig. 2 Process of solution 4
However if eNB C has not received UE context from eNB B, UE fails to reestablish to cell C and requests RRC connection establishment. In this case, there is no way that eNB C gets C-RNTI of UE in cell B. It means that eNB B cannot find out the history information for failed UE. Therefore solution 4 requires the methods which make eNB C obtain C-RNTI when eNB C does not have UE context. As available methods, we can consider optionally including C-RNTI at the previous cell in UE RLF-Report, or in RRCConnectionRequest message from UE to eNB.
Proposal: It is required to optionally include C-RNTI at the previous cell in UE RLF-Report, or in RRCConnectionRequest message of UE in order to support solution 4.
3. Conclusion
In this contribution, we described the detailed procedure of solution 4 which uses UE History IE for connection failure detection of high speed UEs.
Proposal: It is required to optionally include C-RNTI at the previous cell in UE RLF-Report, or in RRCConnectionRequest message of UE in order to support solution 4.
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