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1 Introduction
In order to ensure high quality of user experience in high speed train, we have already exploited dedicated resource or specific design for the coverage of high speed railway, which is normally called “High-speed-railway dedicated LTE network”. The so-called “High-speed-railway dedicated network” is different from the network deployed for normal ground users or low-medium mobility users that is normally called “public LTE network”. 

This paper intends to discuss the issues we have encountered in the operation of “High-speed-railway dedicated network” in our real-life LTE network. We expect that 3GPP can develop suitable solutions to address these issues.

2 Issues for High speed railway scenario
The main purpose of deploying a dedicated LTE network for high speed railway is to provide good service for UEs on the high speed train. The dedicated LTE network is deployed either in the same frequency or different frequency with the public LTE network according to the spectrum resource in that area. During the operation of dedicated network, we have observed that lots of UEs which are not on the train may camp on and initiate service from this network, mainly due to the dedicated network normally has better coverage to compensate the penetration loss of train carriage and hence higher RSRP than the nearby public network from ground UE perspective, especially in those large population area where there are large proportion overlapped coverage between dedicated network and public network, as illustrated in Fig.1. So the UEs near the railway may more prefer camping on the dedicated network while it is not desired from the network operation point of view, which has frequently caused congestion of the dedicated network. In real deployment, we have tried several schemes to solve this problem. however, they didn’t work well due to the limitation of current specification and implementation.
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Fig.1 Overlapped coverage between dedicate network and public network
The first scheme is for inter-frequency scenario, i.e. the dedicated network is deployed in a different frequency from the public network. We set the frequency of dedicated network with higher priority to help the UE return in a short order after it dropped from the dedicated network to public network when dedicated network is not available temporarily. However, both the UEs on the train and the UEs outside the train will high proportionally camp on the dedicated network.
The second scheme is as follows. In the real network, in order to prevent the UEs which are outside the train from reselecting to dedicated network, the nearby public eNB does not broadcast cell reselection parameters relating to the dedicated network. Meanwhile in order to prevent the UEs on the train from reselecting to the public network, the dedicated eNB does not broadcast cell reselection parameters relating to the public network, however, it cannot prevent UEs from camping on any network in its cell selection process. Especially, in the real network, we find out sometimes the UE on the train may lose coverage of the dedicated network just due to temporary unavailability of the dedicated coverage. As the coverage of dedicated network drops, UE is out of service. In this case, UE may perform cell (re)selection and probably camps on the public network. Since the public network does not broadcast cell reselection information relating to neighbour dedicated cells, the UE cannot take the cells of dedicated network as candidate reselection cells. Therefore, the UE cannot quickly reselect to the dedicated network, even if the coverage of dedicated network gets better. This is contrary to our intention of deploying the dedicated network.
The third scheme is introduction of load balancing based on UE speed identification in each network respectively. Public network can handover the high mobility UE to dedicated network and dedicated network can handover the low mobility UE to public network, while it will inevitably trigger more handover procedures to load more burdens to the network and risks to the UE experience.
Besides the experienced mechanisms discussed above, there is still another fundamental issue to be raised, i.e., the estimation of mobility state of a UE. The current mechanism for assisting estimation the mobility state of a UE is simply based on serving cell change during a certain period. But in the high speed railway network, several RRUs are concatenated in line and work as only one single cell to reduce the handover frequency and signalling overhead, in our network, typically 8~12 RRUs are concatenated, as illustrated in Fig.1. Although UE has travelled a quite long distance in a certain period (i.e. high mobility UEs), the UE may probably only change very few cells, which may lead the scaling factor less effective or even helpless in either cell reselection or handover process (i.e. TTT). 
Based on these observations from the our real network, it is desired that relatively complete mechanism to be worked out to improve the LTE performance as early as possible and such issues are to be considered in the very initial stage of NR design. 
Proposal: RAN2 is kindly asked to address the issues for UE camping in high speed railway scenario to improve LTE performance as early as possible.
3 Conclusions
In this paper, we have discussed the issues we encountered in high speed railway network. We would like to propose:
Proposal: RAN2 is kindly asked to address the issues for UE camping in high speed railway scenario to improve LTE performance as early as possible.
Multiple RRU are concatenated as one single cell.











