3GPP TSG-RAN WG2 Meeting #99bis                                                                         R2-1711810
Prague, CZ, October 9–13, 2017                                                     Resubmission of R2-1703082
Source:
CATT

Title:
Considerations on Cell Reselection in High Speed Railway Scenario
Agenda Item:
9.18
Document for:
Discussion and Decision
1 Introduction
In the previous RAN2 meetings, there were some discussions on the issues for UE camping in high speed railway scenario [1], but no agreement or solution was achieved. And in RAN plenary, it was proposed to resolve the problem in TEI15 and consider IDLE case first.
In this contribution, we discuss cell reselection enhancement and the related open issue in high speed railway scenario.
2 Discussion
2.1 The coverage of high speed railway
To guarantee the quality of service for users in high speed trains, operators have deployed the so-called “High-speed-railway dedicated network”, referred to as “dedicated network” hereafter. Compared to the network deployed for the users out of high speed trains with normal-medium mobility, referred to as “public network” hereafter, the dedicated network exploits specific design to provide better coverage along the high speed railways. In [1], it is pointed out that in practical use, the users out of high speed trains may camp on the dedicated network, mainly because the dedicated network normally has better coverage to compensate the penetration loss of train carriage, especially in the overlapped coverage area between dedicated network and public network. This has frequently caused congestion of the dedicated network and thus affected the quality of service for users in high speed trains.
Proposal 1: It is necessary for users to select a suitable serving network which matches their mobility states, especially in the overlapped coverage area between dedicated network and public network.
2.2 Cell Reselection mechanism enhancement
As stated in [1], several schemes have been tried to solve the above problem, but they did not work well. According to TS 36.304 [2], in cell reselection, the cells of the neighbour inter-frequencies with higher priority than the serving frequency will be considered firstly. If a cell among them satisfies the corresponding conditions in E-UTRAN inter-frequency and inter-RAT cell reselection criteria, the cell will be selected to camp on. Otherwise, the cells of the intra-frequency and the neighbour frequencies with the same priority are considered, according to intra-frequency and equal priority inter-frequency cell reselection criteria. If there is no suitable cell in the foregoing two processes, the cells of the neighbour inter-frequencies with lower priority than the serving frequency need to be considered.
Additionally, UEs in RRC_IDLE can detect their mobility state based on the number of cell reselections during the configured time period. Three mobility states, including Normal-mobility, High-mobility and Medium-mobility state, are introduced in the present specification [2].
Based on the above analysis, we discuss the cell reselection enhancement for high speed railway scenario in the following two cases.

· Intra-frequency case
In intra-frequency case, i.e. the dedicated network is operated on the same frequency as the public network, cell reselection is based on the following R criteria [2].

For intra-frequency, Qoffset equals to Qoffsets,n, if Qoffsets,n is valid, otherwise this equals to zero. Qoffsets,n specifies the offset between the serving and neighbouring cells and is referred to as “cell offset”.
We assume Qoffsets,n is valid and propose that both the dedicated and public networks broadcast two different sets of cell offsets for High-mobility and Normal/Medium-mobility UEs respectively. In the set of cell offsets for High-mobility, we configure smaller cell offsets for the cells belonging to the dedicated network than the public network cells. In the set of cell offsets for Normal/Medium-mobility, we configure larger cell offsets for the cells belonging to the dedicated network than the public network cells. The UE adopts the set of cell offsets which matches its detected mobility state in cell reselection. In this way it can ensure that the users with different mobility states select a suitable serving network which matches their mobility states.
Proposal 2: In intra-frequency case, introduce UE mobility specific cell offset in cell reselection.
· Inter-frequency case

In inter-frequency case, i.e. the dedicated network is operated on a frequency different from the public network, two sub-cases could be considered.

In the sub-case of different priority inter-frequency, both the dedicated and public networks broadcast two different sets of frequency priorities or frequency lists without priorities for High-mobility and Normal/Medium-mobility UEs respectively. The UE adopts the set of frequency priorities or frequency lists without priorities which matches its detected mobility state in cell reselection.
In the sub-case of equal priority inter-frequency, the above R criteria need to be applied again. And different frequency offsets can be configured to UEs according to their mobility state. 
 All of the aforementioned methods can ensure that in cell reselection the users with different mobility states select a suitable serving network which matches their mobility states.
Proposal 3: In inter-frequency case, introduce UE mobility specific frequency priority or frequency offset in cell reselection.
2.3 UE mobility state estimation
Because in the dedicated network, several RRUs are concatenated in line and work as only one single cell to reduce the handover frequency and signalling overhead [1], the current UE mobility state estimation mechanism will result in that  even though a UE moves at the same speed, the estimated mobility in dedicated network is lower than that in public network. This will not only affects the proposed enhanced cell reselection mechanism, but also makes the speed dependant scaling factors less effective.   
Proposal 4: RAN2 is kindly asked to discuss the ways to improve the UE mobility state estimation accuracy in high speed railway scenario.
3 Conclusions
In this contribution, we have discussed cell reselection enhancement and the related open issue in high speed railway scenario. The corresponding proposals are listed below:

Proposal 1: It is necessary for users to select a suitable serving network which matches their mobility states, especially in the overlapped coverage area between dedicated network and public network.

Proposal 2: In intra-frequency case, introduce UE mobility specific cell offset in cell reselection.

Proposal 3: In inter-frequency case, introduce UE mobility specific frequency priority or frequency offset in cell reselection.

Proposal 4: RAN2 is kindly asked to discuss the ways to improve the UE mobility state estimation accuracy in high speed railway scenario.
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Rs = Qmeas,s + QHyst - Qoffsettemp


Rn = Qmeas,n - Qoffset - Qoffsettemp
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