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1 Introduction
The last RAN2#100 meeting made the following agreements regarding the high-speed-railway dedicated LTE network (HSDN) for accurate UE mobility state estimation and mobility-state-based cell reselection:
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Though mobility-state-based cell reselection with priorities is agreed, associated logics and operations are to be standardized for actual implementation. In this contribution we further discuss the procedures and new parameters in detail to achieve mobility-state-based cell reselection in the HSDN.
2 Discussion
The mobility-state-based cell reselection aims to achieve appropriate cell reselection for the UE on or near the high-speed-trains according to its estimated mobility level.
Mobility-state-based cell reselection triggering
The mobility-state-based cell reselection is introduced for the HSDN scenario. From the perspective of power saving and overhead reducing, it is unnecessary to let every UE estimate its mobility state all the time, i.e. the mobility-state-based cell reselection can be triggered in demand. A simple solution is to introduce in a new indication (e.g. HdetectHSDNcell in [1]) that triggers the UE to perform mobility-state-based cell reselection. The presence of this indication is optional only for the HSDN cells deployed alongside the railway and normal LTE cells nearby. This indicator itself can be 1 bit Boolean to further indicate HSDN attribute or mobility state priority of the cell. To guarantee that the UE receive this indicator in time before regular cell reselection occurs, it is better to broadcast it in SIB1.
Proposal 1: 1 bit indication (e.g. HdetectHSDNcell) is optionally broadcasted in SIB1 to trigger mobility-state-based cell reselection, of which the value indicates whether this cell is a HSDN cell prioritised for UEs in High-mobility state. The presence of this indication informs the UE to perform cell reselection based on its mobility state and pre-configured priorities.
Mobility-state-based cell reselection measuring and executing
Upon receiving the trigger indication, the UE shall first check that whether its mobility state matches the HSDN attribute or mobility state priority of the cell:

1) Match
If a UE is in High-mobility state (or Medium-mobility or Normal-mobility state) and the serving cell is a HSDN cell (or a regular cell) that is prioritised for High-mobility UEs (or Medium-mobility or Normal-mobility UEs), it shall preferentially reselect from the neighboring cells with the same priority of its current mobility state, unless none of these cells fulfils a threshold but one of the low priority cells fulfils it. Similar to the frequency-based priority, a threshold (e.g. ThreshHSDN, LowP in [1]) can be introduced to evaluate this event and decide whether the UE can reselect to a cell with lower priority.

Proposal 2: A threshold (e.g. ThreshHSDN, LowP) is broadcasted in SIB3 to evaluate whether a matched UE can reselect to a cell with lower priority of its current mobility state.
2) Mismatch

If a UE is in High-mobility state (or Medium-mobility or Normal-mobility state) and the serving cell is a regular cell (or a HSDN cell) that is prioritised for Medium-mobility or Normal-mobility UEs (or High-mobility UEs), it shall preferentially reselect from the neighboring cells with the higher priority of its current mobility state, as long as one of these cells fulfils a threshold. Similar to the frequency-based priority, a threshold (e.g. ThreshHSDN, HighP in [1]) can be introduced to evaluate this event and decide whether the UE can reselect to a cell with lower priority.

Proposal 3: A threshold (e.g. ThreshHSDN, HighP) is broadcasted in SIB3 to evaluate whether a mismatched UE can reselect to a cell with higher priority of its current mobility state.
For mobility-state-based cell reselection, the UE needs to know the mobility state priority of neighboring cells by reading their SIB1 messages as well. Considering the power and processing overhead, it is unnecessary to read from every neighboring cell either. The UE should first rank the neighboring cells according to the R criteria, and aquire the mobility state priority indications of the neighboring cells in sequence according to the ranking list.
Proposal 4: The UE acquires the mobility state priority indications (e.g. HdetectHSDNcell) of the neighboring cells in sequence according to the cell ranking list by R criteria.
In our current HSDN deployment, HSDN cells are configured with dedicated frequencies. Therefore the number of the neighboring cells from which the UE acquires the mobility state priority indications can be further reduced by indicating the UE the HSDN dedicated frequencies.
Proposal 5: HSDN dedicated frequencies can be broadcasted in SIB3 to the UE to limit reselection measurement.
3 Conclusions
In this paper, we further discuss the procedures and new parameters in detail to achieve mobility-state-based cell reselection in the HSDN. We would like to propose:
Proposal 1: 1 bit indication (e.g. HdetectHSDNcell) is optionally broadcasted in SIB1 to trigger mobility-state-based cell reselection, of which the value indicates whether this cell is a HSDN cell prioritised for UEs in High-mobility state. The presence of this indication informs the UE to perform cell reselection based on its mobility state and pre-configured priorities.
Proposal 2: A threshold (e.g. ThreshHSDN, LowP) is broadcasted in SIB3 to evaluate whether a matched UE can reselect to a cell with lower priority of its current mobility state.
Proposal 3: A threshold (e.g. ThreshHSDN, HighP) is broadcasted in SIB3 to evaluate whether a mismatched UE can reselect to a cell with higher priority of its current mobility state.
Proposal 4: The UE acquires the mobility state priority indications (e.g. HdetectHSDNcell) of the neighboring cells in sequence according to the cell ranking list by R criteria.
Proposal 5: HSDN dedicated frequencies (e.g. FcarrierFreqHSDN) can be broadcasted in SIB3 to the UE to limit reselection measurement.
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Agreements:


1	Indication in SIB to indicate if the cell is a “high-speed-railway dedicated LTE network” (HSDN) is needed. Whether to introduce new indication or reuse the existing indication is FFS. FFS how to indicate HSDN neighbouring cell.


2	A cell can indicate the number of equivalent cells for speed state estimation in system information. The value range of number is FFS.


3	When the UE is in high speed state, higher priority to reselect HSDN cell than normal cell. How to handle the frequency priority and the speed priority is FFS. Other conditions for UE to choose higher priority is FFS


4	When the UE is not in high speed state, higher priority to reselect normal cell than HSDN cell. Other conditions for UE to choose higher priority is FFS. How to handle the frequency priority and the speed priority is FFS








