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1 
Introduction
Rel-14 WI [1] on performance enhancements for high speed was approved at RAN#70. The objective of the WI is to resolve the technical issues identified in the SI [2]. One of them for RRM core requirements of HST is listed below.

	· Core:
· Specify enhanced RRM requirements, under DRX configuration for idle mode in high speed scenarios. The evaluation of the candidate solutions shall be carried out. (RAN4)

· Specify enhanced RRM requirements in long DRX (no less than 160ms) for connected mode. The evaluation of the candidate solutions shall be carried out. (RAN4)
· Specify higher-layer signalling if the final solution introduces signalling in the above two bullets. (RAN2)


Therefore in this contribution we will present our views on the candidates in TR [2] for the enhancements of RRM requirements in HST.
2 
Discussion
Firstly in the corresponding SI, some candidate solutions for RRM requirements enhancement in HST with long DRX configuration are listed below. 

	1) RRM in DRX for idle mode:

The existing latency requirements under DRX configuration for idle mode are not suitable for high speed scenario;
●
Candidate solution 1: tightening UE requirements (Huawei [R4-154763])
●
Candidate solution 2: providing the indication to UE and when UE is operating in the high speed UE should follows the tightened requirements(Ericsson [R4-154562]).

Other solutions are not precluded.

2) RRM in DRX for connected mode:

The following latency requirements in long DRX (no less than 160ms) for connected mode would result in performance degradation under high speed scenario:

•
Cell identification time 

•
Measurement period 

Note: There is no consensus on short DRX configuration. Some companies provide the analysis showing in short DRX the existing latency requirements would result in performance degradation under high speed scenario [R4-155792].

The following candidate solutions are provided,

•
Candidate solution 1: UEs would need to perform cell search and measurement more frequently than once per DRX cycle;

•
Candidate solution 2: Enhance cell identification and measurement requirements in DRX for high speed scenarios (Huawei [R4-155792]);
•
Candidate solution 3: Trigger the active measurements, e.g., the UE could increase the measurement activity if the serving cell RSRP falls below a certain threshold(Qualcomm [R4-156050]);

•
Candidate solution 4: Network provides the assistant information to UE such that UE have different behaviour compared to the legacy UE (Intel);

•
Candidate solution 5: Enhanced RRM requirements are defined up to the upper bound DRX cycle (Nokia [R4-155854]).

•
Candidate solution 6: Enhance RRM requirements based on the estimated UE relative distance changes by the use of previous UE measurements at previous DRX ON durations (Alcatel-Lucent [R4-158183]).
•
Candidate solution 7: Reduce RLM (out of sync monitoring) window and RLF timers to enable quick RRC re-establishments in the target cell (Qualcomm [R4-157272])


Generally these candidates intend to address the different aspects of RRM enhancements with DRX configuration in HST. Thus the optimization for the measurement performance could rely on these two different aspects. For example, Candidate 2 is to tighten the cell identification and measurement requirements. But from UE perspective, how UE will satisfy the tightening requirement is open for discussion. On other hand, the Candidate 1, 3, 4, 7 provided the possible way to reduce the cell identification and measurement delay when DRX are configured in HST. Hereby the solutions except Candidate 2 which provided the different solutions to reduce the cell identification can be categorized as:
· Type 1: Increased the measurement activities, e.g. Candidate solutions 1, 3

· Type 2: Restrict the DRX configuration, e.g. Candidate 6  

· Type 3: Network assistant indication 
In principle, these options have their pros and cons as discussed in the last meeting. For example, the solutions of Type1 is more efficient but with more power consumptions. But particularly the network signalling can provide the better trade-off between UE mobility measurement performance and UE power consumption. That is the network assistant information is always beneficial to short the cell identification and measurement with some specific known information.  
Observation 1: The network signaling to indicate the necessary mobility parameters in HST can be used with other candidates together to improve the mobility measurement performance.
Then we will consider several typical scenarios in HST in which some specific network information can be applied to reduce the measurement delay. Moreover, it shall be noted that such network assistant information could beneficial to RRM performance not only for DRX but also non-DRX.

· Scenario 1: in RRC_CONNECT mode
In principle the more monitored cells, the less chance that any newly identified cell will be quickly become a candidate for cell re-selection. As a result, the longer cell identification delay is needed. That is if the number of cells to be in the monitored set could be reduced in HST, any cell that may quickly become a candidate for cell re-selection is likely to already be part of the monitored set. 
Regarding to the measurement requirement in [3] for UE in RRC_CONNECT mode, the UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements for 8 identified-intra-frequency cells at least. However, for UE in HST, the number of cell shall be measured could be much smaller than 8 indeed. 
Therefore, one of most effective network indication to speed up the cell detection in HST is to limit the number of cells to be measured in HST. In order to indicate such information, one of possible way is that the parameter “CellsToAddMod” in “MeasObjectEUTRA” [4] can be specified with the limited HST cells only along the railway.
CellsToAddMod ::=
SEQUENCE {


cellIndex






INTEGER (1..maxCellMeas),


physCellId






PhysCellHSTId,


cellIndividualOffset



Q-OffsetRange

}

Observation 2: The total measurement time over all neighbor cells in HST could be reduced significantly since the maximum number of neighbor cells to be measured is less than that of LTE.
· Scenario 2: in RRC_IDLE mode
Regarding to the UE’s movement in HST could be predicted, the target cell which UE need to select or handover can be known when performing the neighbor cell detection and measurement. For example, the “physCellID” in SIB4 can be identified. The IE SystemInformationBlockType4 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as blacklisted cells.
SystemInformationBlockType4 information element
-- ASN1START

SystemInformationBlockType4 ::=

SEQUENCE {


intraFreqNeighCellList



IntraFreqNeighCellList

OPTIONAL,
-- Need OR


intraFreqBlackCellList



IntraFreqBlackCellList



OPTIONAL,
-- Need OR


csg-PhysCellIdRange




PhysCellIdRange



OPTIONAL,
-- Cond CSG


...,


lateNonCriticalExtension



OCTET STRING



OPTIONAL

}

IntraFreqNeighCellList ::=

SEQUENCE (SIZE (1..maxCellIntra)) OF IntraFreqNeighCellInfo

IntraFreqNeighCellInfo ::=

SEQUENCE {


physCellId







PhysHSTCellId,


q-OffsetCell






Q-OffsetRange,


...

}

IntraFreqBlackCellList ::=

SEQUENCE (SIZE (1..maxCellBlack)) OF PhysCellIdRange

-- ASN1STOP

Hence if the HST UE get the information from SIB4 in which only one “phsCellID” the cell detection time which includes the cell ID detection could be skipped. As a result time for cell selection/re-selection can be reduced.
Observation 3: The time to acquire the cell ID can be saved if in HST with the network information (e.g. “phsCellID” in SIB4).
Therefore, if the network can be aware the HST scenarios (e.g. the eNB is assumed for HST deployment only) some existing parameters related to mobility performance can be optimized for HST UE, by which the RRM measurement performance could be enhanced (e.g. HO delay , cell selection/reselection delay).

In conclusion, the necessary information conveyed by the network signaling will be summarized below.
Proposal 1: The network assistant information which is used to enhance RRM requirements in HST can include: 
· Measurement cell list 
· Neighbor cell list for cell selection/reselection 
3 
Conclusion
In this contribution, we present the views on the necessary network assistant information to help the RRM requirements enhancement in HST.  

Accordingly the observations and proposals are:
Observation 1: The network signaling to indicate the necessary mobility parameters in HST can be used with other candidates together to improve the mobility measurement performance.
Observation 2: The total measurement time over all neighbor cells in HST could be reduced significantly since the maximum number of neighbor cells to be measured is less than that of LTE.
Observation 3: The time to acquire the cell ID can be saved if in HST with the network information (e.g. “phsCellID” in SIB4).
Proposal 1: The network assistant information which is used to enhance RRM requirements in HST can include: 
· Measurement cell list 
· Neighbor cell list for cell selection/reselection
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