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Discussion and Decision
1      Introduction
It has been agreed that we should focus on “Improve overall HO performance with regard to HO failure rate and Ping-pong in HetNet environments” in the HetNet Mobility Enhancements WI [1]. Many solutions have been proposed to improve HO performance. In order to compare different solutions, RAN2 agreed to use set 3 in the calibration phase as a baseline. However, not all the companies submitted simulation results. Further understanding on signaling aspects was discussed during RAN2#83 and it has been agreed in the RAN2 email discussion [83#12] that companies should submit stage 3 signaling to understand the standard impact of each solution. In this contribution, a detailed stage 3 signaling of the enhanced MSE using RSRP is provided.
2      Discussion
Currently, Rel 8 mobility state estimation is based on cell count within a period of time. However, estimating mobility state using cell count in heterogeneous network is not accurate because different cell sizes are introduced. Furthermore, the UE does not know either the cell type or the cell size in current specification. The enhanced MSE using RSRP [6] improves the mobility state estimation without needing to know either the cell type or the cell size. In the proposed approach, the UE sums the RSRP difference within each cell the UE traverses (i.e. maximum RSRP- minimum RSRP) instead of summing the cell count. Next section provides detailed stage 3 signaling changes needed in RRC messages in 36.331 [3]. 
State 3 Signaling

Changes required in 36.331 for CONNECTED mode UE:
MeasConfig information element
-- ASN1START

MeasConfig ::=





SEQUENCE {


-- Measurement objects


measObjectToRemoveList



MeasObjectToRemoveList



OPTIONAL,
-- Need ON


measObjectToAddModList



MeasObjectToAddModList



OPTIONAL,
-- Need ON


-- Reporting configurations


reportConfigToRemoveList


ReportConfigToRemoveList


OPTIONAL,
-- Need ON


reportConfigToAddModList


ReportConfigToAddModList


OPTIONAL,
-- Need ON


-- Measurement identities


measIdToRemoveList




MeasIdToRemoveList




OPTIONAL,
-- Need ON


measIdToAddModList




MeasIdToAddModList




OPTIONAL,
-- Need ON


-- Other parameters


quantityConfig





QuantityConfig





OPTIONAL,
-- Need ON


measGapConfig





MeasGapConfig





OPTIONAL,
-- Need ON


s-Measure






RSRP-Range






OPTIONAL,
-- Need ON


preRegistrationInfoHRPD



PreRegistrationInfoHRPD



OPTIONAL, 
-- Need OP


speedStatePars


CHOICE {



release







NULL,



setup







SEQUENCE {




mobilityStateParameters



MobilityStateParameters,




timeToTrigger-SF




SpeedStateScaleFactors



}


}

















OPTIONAL,
-- Need ON


...

speedStatePars-r12





CHOICE {



release







NULL,



setup







SEQUENCE {




mobilityStateParameters



MobilityStateParameters-r12,




timeToTrigger-SF




SpeedStateScaleFactors



}


}

















OPTIONAL

}

MeasIdToRemoveList ::=



SEQUENCE (SIZE (1..maxMeasId)) OF MeasId

MeasObjectToRemoveList ::=


SEQUENCE (SIZE (1..maxObjectId)) OF MeasObjectId

ReportConfigToRemoveList ::=

SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId

-- ASN1STOP

MobilityStateParameters-R12 information element
-- ASN1START

MobilityStateParameters-r12 ::=


SEQUENCE {


t-Evaluation





ENUMERATED {












s30, s60, s120, s180, s240, spare3, spare2, spare1},


threshold-RSRP-Medium




INTEGER (-1000..0),


threshold-RSRP-High





INTEGER (-1000..0)

}

-- ASN1STOP

	MobilityStateParameters field descriptions

	Threshold-RSRP-Medium

The threshold of sum of differential RSRP among cells with evaluation period to enter medium mobility state. Corresponding to NRSRP_M in TS 36.304 [4].

	Threshold-RSRP-High

The threshold of sum of differential RSRP among cells with evaluation period to enter high mobility state. Corresponding to NRSRP_H in TS 36.304 [4].

	t-Evaluation

The duration for evaluating criteria to enter mobility states. Corresponds to TCRmax in TS 36.304 [4]. Value in seconds, s30 corresponds to 30 s and so on.


Changes required in 36.304 for IDLE mode UE:

5.2.4.3
Mobility states of a UE 

Besides Normal-mobility state a High-mobility and a Medium-mobility state are applicable if the parameters (TCRmax, NCR_H, NCR_M and TCRmaxHyst) are sent in the system information broadcast of the serving cell. 

State detection criteria if speedStateParas is used in 36.331:

Medium-mobility state criteria:

· If number of cell reselections during time period TCRmax exceeds NCR_M and not exceeds NCR_H
High-mobility state criteria:

· If number of cell reselections during time period TCRmax exceeds NCR_H
State detection criteria if speedStateParas-r12 is used in 36.331:

Medium-mobility state criteria:

· If the sum of differential RSRP in cell reselections during time period TCRmax exceeds NRSRP_M and not exceeds NRSRP_H
High-mobility state criteria:

· If the sum of differential RSRP in cell reselections during time period TCRmax exceeds NRSRP_H
The UE shall not count consecutive reselections between same two cells into mobility state detection criteria if same cell is reselected just after one other reselection.

5.2.4.7.1
Speed dependant reselection parameters

TCRmax


This specifies the duration for evaluating allowed amount of cell reselection(s).

NCR_M

This specifies the maximum number of cell reselections to enter Medium-mobility state.

NCR_H

This specifies the maximum number of cell reselections to enter High-mobility state.

TCRmaxHyst
This specifies the additional time period before the UE can enter Normal-mobility state.
NRSRP_M

This specifies the sum of differential RSRP of cell reselections to enter Medium-mobility state if speedStateParas-r12 is used in 36.331.

NRSRP_H

This specifies the sum of differential RSRP of cell reselections to enter High-mobility state if speedStateParas-r12 is used in 36.331.
3      Conclusion
In this contribution, a detailed stage 3 signalling changes in RRC messages are provided for the proposed enhanced MSE using sum of differential RSRP. This enhanced MSE achieves good mobility states estimation without needing to know the cell size and taking the UE trajectory into account.

Proposal: RAN2 to adopt enhanced MSE using sum of differential RSRP for Rel-12.
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