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1. Introduction
There is a text proposal intended to cover the mobility state detection criteria in current specifications.
2. Discussion
Mobility state detection criteria for RRC_CONNECTED had been discussed in last meeting. The reached consensus was that go for a solution based on SIB 3 (common parameters for RRC_IDLE) and measurement configuration (dedicated parameters for RRC_CONNECTED). We believe that when in RRC_IDLE, UE should use parameters broadcasted in SIB 3 to deduce mobility state; whereas for RRC_CONNECTED, UE should apply the parameters provided via dedicated signaling, preferably measurement configuration.
Proposal 1: Active mode mobility state parameters should separate from the idle mode parameters and signal to UE in dedicated signaling, preferably in the IE MeasurementConfiguration.
The speed dependant reselection parameters in RRC_IDLE are specified in [1]. With the same principle we can define similar parameters in RRC_CONNECTION as shown in Table1.
Table 1 Speed dependent parameters in RRC_CONNECTED state

	Speed state detection parameters
	Parameter name
	 descriptions 

	
	THOmax
	This specifies the duration for evaluating allowed amount offor RRC_CONNECTED state.

	
	NHO_M
	This specifies the maximum number of cell changes to enter medium mobility state for RRC_CONNECTED state..

	
	NHO_H
	This specifies the maximum number of cell changes to enter high mobility state for RRC_CONNECTED state..

	
	THOmaxHyst
	This specifies the additional time period before the UE can exit high-mobility for RRC_CONNECTED state.

	Scaling Parameters 
	timeToTrigger
	Time during which specific criteria for the event needs to be met in order to trigger a measurement report. Value in seconds.

	others
	It is FFS how scaling of mobility parameters is done.


Proposal 2: Define the speed state detection parameters as shown in Table 1 for RRC_CONNECTION.
As described in proposal 1, when goes from RRC_IDLE to RRC_CONNECTED, the UE should then apply the active mode parameters to detect mobility state. In order to detect the speed state more accurate, the UE should remember part of the cell reselection history in RRC_IDLE if necessary. In order to keep consistent for both RRC_CONNECTED and RRC_IDLE states, we also propose to change “cell reselections” by “cell changes” for RRC_IDLE.
Proposal 3: UE should remember part of the cell change history when transits between RRC_CONNECTED and RRC_IDLE if necessary.
Proposal 4: Change “cell reselections” by “cell changes” for RRC_IDLE.
The load based handover will occur in high traffic conditions.  In this case, it will introduce a big error that is not acceptable and cause the system to behave badly in the critical case, if UE count the load based handovers. So it is necessary to have a bit (i.e. in the IE HandoverCommand ) that tells the UE to count, so it can differentiate between handovers for coverage and handovers for other reasons (i.e. load and service based handovers). If the handover is based on coverage, UE should count the cell changes number when handover is successful completion. When adjusts to handover failure, UE shall perform cell selection behavior and enter RRC_IDLE. If the selected cell is the source cell, the UE should not count the cell changes number; else if the selected cell is another E-UTRAN cell, the UE should count cell changes number for mobility state detection.
Proposal 5: It is necessary to have a bit in the IE HandoverCommand that tells the UE to count when successful handover is complete, so it can differentiate between handovers coverage and handovers for other reasons (i.e. load and service based handovers).
3. Conclusion
We have presented our view on currently mobility state detection criteria in RRC_CONNECTED and attach a TP for 36.331 and a CR for 36.304. 
References
 [1]        TS36.304
Text proposal
1.  Text proposal for current TS 36.331
We use R2-083033 Draft CRr1 to 36331-820 on Miscellaneous corrections and clarifications as the baseline for the text proposal below.
  -------------------------------------  Start of 1stText Proposal -------------------------------------   

–
MeasurementConfiguration
The IE MeasurementConfiguration specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of measurement gaps.

Editor's note:
It has been agreed that the signalling shall support the addition, modification and removal (i.e. delta configuration) of individual measurement objects, reporting configurations and measurement identities.

Editor's note:
It has been agreed to introduce a mechanism by which E‑UTRAN can request the UE to report the CGI corresponding to an E‑UTRA L1 identity (FFS for inter RAT) reported by the UE. The UE is only required to report the GCI if it is provided with sufficient “inactive time”. Further details are FFS.

MeasurementConfiguration information element
-- ASN1START

MeasurementConfiguration ::=

SEQUENCE {


-- Measurement objects


measObjectToRemoveList



MeasObjectToRemoveList



OPTIONAL,
-- Need OP


measObjectToAddModifyList


MeasObjectToAddModifyList


OPTIONAL,
-- Need OP


-- Reporting configurations


reportConfigToRemoveList


ReportConfigToRemoveList


OPTIONAL,
-- Need OP


reportConfigToAddModifyList


ReportConfigToAddModifyList


OPTIONAL,
-- Need OP


-- Measurement identities


measIdToRemoveList




MeasIdToRemoveList




OPTIONAL,
-- Need OP


measIdToAddModifyList



MeasIdToAddModifyList



OPTIONAL,
-- Need OP


-- Other parameters


quantityConfig





QuantityConfig





OPTIONAL,
-- Need OC


measGapConfig





MeasGapConfig





OPTIONAL,
-- Need OC


s-Measure






INTEGER (0)






OPTIONAL, -- Need OC;FFS

hrpd-PreRegistrationInfo


HRPD-PreRegistrationInfo


OPTIONAL, 
-- Need OP


mbsfn-NeighbourCellConfig


SEQUENCE {}





OPTIONAL -- 2-bit field FFS
speedDependentParameters             SpeedDependentParameters            OPTIONAL    -- Need OP
}

MeasIdToRemoveList ::=



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


measId







MeasId

}

MeasIdToAddModifyList ::=


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


measId







MeasId,


measObjectId





MeasObjectId,


reportConfigId





ReportConfigId

}

MeasObjectToRemoveList ::=


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


measObjectId





MeasObjectId

}

MeasObjectToAddModifyList ::=

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


measObjectId





MeasObjectId,


measObject






CHOICE {



measObjectEUTRA





MeasObjectEUTRA,



measObjectUTRA





MeasObjectUTRA,



measObjectGERAN





MeasObjectGERAN,



measObjectCDMA2000




MeasObjectCDMA2000


}

}

ReportConfigToRemoveList ::=

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


reportConfigId





ReportConfigId

}

ReportConfigToAddModifyList ::=

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


reportConfigId





ReportConfigId,


reportConfig





CHOICE {



reportConfigEUTRA




ReportConfigEUTRA,



reportConfigInterRAT



ReportConfigInterRAT,



reportConfigPeriodical



ReportConfigPeriodical


}

SpeedDependentParameters


SEQUENCE {
t-HOmax                          INTEGER ()                           -- value range FFS
n-HOm                            INTEGER ()                           -- value range FFS
n-HOh                            INTEGER ()                           -- value range FFS
t-HOmaxHyst                      INTEGER ()                           -- value range FFS
SpeedDependentscalingParameters  SEQUENCE()                            -- FFS
}    

}

-- ASN1STOP

	MeasurementConfiguration field descriptions

	measObjectToRemoveList

List of measurement objects to remove.

	measObjectToAddModifyList

List of measurement objects to add/ modify.

	measObjectId

Used to identify a measurement object configuration.

	measObject

Specifies measurement object configurations for E‑UTRA, UTRA, GERAN, or CDMA2000 measurements.

	reportConfigToRemoveList

List of measurement reporting configurations to remove.

	reportConfigToAddModifyList

List of measurement reporting configurations to add/ modify.

	reportConfigId

Used to identify a measurement reporting configuration.

	reportConfig

Specifies measurement reporting configurations for E‑UTRA, UTRA, GERAN, or CDMA2000 measurements.

	measIdToRemoveList

List of measurement identities to remove.

	measIdToAddModifyList

List of measurement identities to add/ modify.

	measId

Used to link a measurement object to a reporting configuration.

	quantityConfig

Specifies measurement quantities for UTRA, GERAN, or CDMA2000 and L3 filtering coefficients for E‑UTRA, UTRA or GERAN measurements.

	measGapConfig

Used to configure measurement gap pattern and control activation/ deactivation of measurement gaps.

	s-Measure

Serving cell quality threshold controlling whether or not the UE is required to perform measurements of intra-frequency, inter-frequency and inter-RAT neighbouring cells. Value in dBm.

	speedDependentParameters
Mobility state dependent parametes for active mode

	t-HOmax
This specifies the duration for evaluating allowed amount of cell changes for RRC_CONNRCTED state.

	n-HOm  
This specifies the maximum number of cell changes to enter medium mobility state cell changes for RRC_CONNRCTED state.

	n-HOh
This specifies the maximum number of cell changes to enter high mobility state for RRC_CONNRCTED state.

	t-HOmaxHyst
This specifies the additional time period before the UE can exit high-mobility.

	SpeedDependentscalingParameters
FFS

	mbsfn-NeighbourCellConfig

Parameter: Neighbour-cell configuration [RAN1 spec; cf. RAN2-59: R2-073598; FFS]


-------------------------------------  End of 1st Text Proposal ------------------------------------- 
 -------------------------------------  Start of 2nd Text Proposal -------------------------------------   
5.5.2
Measurement configuration

5.5.2.1
General

The UE shall:

1>
if the received measurementConfiguration includes the measObjectToRemoveList:

2>
perform the Measurement object removal procedure as specified in 5.5.2.4;

1>
if the received measurementConfiguration includes the measObjectToAddModifyList:

2>
perform the Measurement object addition/ modification procedure as specified in 5.5.2.5;

1>
if the received measurementConfiguration includes the reportConfigToRemoveList:

2>
perform the Reporting configuration removal procedure as specified in 5.5.2.6;

1>
if the received measurementConfiguration includes the reportConfigToAddModifyList:

2>
perform the Reporting configuration addition/ modification procedure as specified in 5.5.2.7;

1>
if the received measurementConfiguration includes the measIdToRemoveList:

2>
perform the Measurement identity removal procedure as specified in 5.5.2.2;

1>
if the received measurementConfiguration includes the measIdToAddModifyList:

2>
perform the Measurement identity addition/ modification procedure as specified in 5.5.2.3;

1>
if the received measurementConfiguration includes the quantityConfig:

2>
perform the Quantity configuration procedure as specified in 5.5.2.8;

1>
if the received measurementConfiguration includes the measGapConfig:

2>
perform the Measurement gap configuration procedure as specified in 5.5.2.9;

1>
if the received measurementConfiguration includes the s-Measure:

2>
set the parameter s-Measure within VarMeasurementConfiguration to the received value of s-Measure;

1>
if the IE hrpd-PreRegistrationInfo is included:

2>
forward the hrpd-PreRegistrationInfo to CDMA upper layers;

1>
if the received measurementConfiguration includes the mbsfn-NeighbourCellConfig:

2>
set the parameter mbsfn-NeighbourCellConfig within VarMeasurementConfiguration to the received value of mbsfn-NeighbourCellConfig;
1> if the received measurementConfiguration includes the speedDependentParameters:
2>
perform speed dependent behaviour as specified in 5.5.5.2;
-------------------------------------  End of 2nd Text Proposal -------------------------------------   
-------------------------------------  Start of 3rd Text Proposal -------------------------------------   
5.5.5.2
Speed dependant scaling of measurement related parameters

The UE shall adjust the value of the following parameters configured by the E-UTRAN depending on the UE speed: Time to trigger. The UE shall apply 3 different levels, which are selected as follows:

The algorithm to determine the mobility state in RRC_CONNECTED is similar to the one used in RRC_IDLE. Active mode mobility state parameters should separate from the idle mode parameters and signal to UE in the IE MeasurementConfiguration. 
Editor's note:
It is assumed that the speed level selection/ detection is specified in [4], both for idle and connected. Furthermore, the scaling of the idle mode parameters is assumed to be specified in [4].
-------------------------------------  End of 3rd Text Proposal -------------------------------------   
-------------------------------------  Start of 4th Text Proposal -------------------------------------   
10.2.2
HANDOVER COMMAND

E-UTRA RRC handover command

Transfer characteristics: tbs

HandoverCommand message
-- ASN1START

HandoverCommand ::=




SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverCommand-r8




HandoverCommand-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensions




SEQUENCE {}


}

}

HandoverCommand-r8-IEs ::=


SEQUENCE {


handoverCommandMessage



OCTET STRING (CONTAINING RRCConnectionReconfiguration),

HOindicator                      BOOLEAN,                 OPTIONAL
...

}

-- ASN1STOP

Editor:
The extension mechanisms in this message are FFS.

	HandoverCommand field descriptions

	handoverCommandMessage

Target eNB generates the entire RRCConnectionReconfiguration message as signalled to the UE.

	HOindicator

A bit to differentiate between handovers for coverage and other reasons. If handovers for coverage, UE should count the cell change for mobility state detection when successful handover is complete.


5.3.6.1
Reception of the handover command

The UE shall:

1>
start timer T304;

1>
stop timer T310, if running;
1>
if the eutra-CarrierFreq is included:

2>
consider the target cell to be one on the frequency indicated by the eutra-CarrierFreq with a physical cell identity indicated by the targetCellIdentity;

1>
else:

2>
consider the target cell to be one on the current frequency with a physical cell identity indicated by the targetCellIdentity;

1>
if the dl-Bandwidth is included:

2>
for the target cell, apply the downlink bandwidth indicated by the dl-Bandwidth;

1>
else:

2>
for the target cell, apply the same downlink bandwidth as for the current cell;

1>
if the ul-Bandwidth is included:

2>
for the target cell, apply the uplink bandwidth indicated by the ul-Bandwidth;

1>
else:

2>
for the target cell, apply the same uplink bandwidth as for the current cell;

1>
synchronise to the DL of the target cell;
1>
 configure lower layers in accordance with the received radioResourceConfigCommon;

Editor's note:
It has been agreed that the UE is not required to determine the SFN of the target cell by acquiring system information from that cell.

1>
If the RRCConnectionReconfiguration message includes the securityConfiguration: 

2>
apply the AS-derived keys associated with the AS-base key indicated by the keyIndicator;

2>
configure lower layers to apply the indicated integrity protection algorithm immediately, i.e. the new algorithm shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

2>
configure lower layers to apply the indicated ciphering algorithm immediately, i.e. the new algorithm shall be applied to all subsequent messages received and sent by the UE, including the message used to indicate the successful completion of the procedure;

Editor’s note
The handling of the radio configuration is covered by the general reconfiguration procedure. It has been agreed that the configuration used in the target cell may either be specified as a delta to the one used in the serving cell or by providing the full configuration (signalling details are FFS)

Editor’s note
Currently it is specified that the keyIndicator always needs to be provided upon handover as a result of which the securityConfiguration becomes mandatory in case of handover. If however the securityConfiguration would be optional in case of handover, the case the IE is not included needs to be covered also.

1>
reset MAC and re-establish RLC for all RBs that are established;

1>
indicate the occurrence of handover to PDCP;

NOTE:
The handling of the radio bearers after the successful completion of handover, e.g. the re-transmission of unacknowledged PDCP SDUs (as well as the associated status reporting), the handling of the SN and the HFN, is specified in [8].
5.3.6.2
Successful handover completion

1>
If MAC successfully completes the random access procedure: 

2> stop timer T304;
2> If the HOindicator in the HandoverCommand indicates the handover was for coverage 
3> Increment the number of cell changes for mobility state detection.
Editor's note:
So far no need has been identified for including handover related RRC information in the RRCConnectionReconfigurationComplete message (as would be specified in this section)

-------------------------------------  End of 4th Text Proposal -------------------------------------   
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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. 
Cell changes are ment to be cell reselection events during idle mode and handover for coverage purposes during active mode. 
State detection criteria:

Medium mobility state criteria:
· If number of cell changes during time period TCRmax exceeds NCR_M 
High mobility state criteria:

· If number of cell changes during time period TCRmax exceeds NCR_H
UE shall not take consecutive changes between the same two cells into account in the mobility state detection criteria if same cell is reselected just after another.

State transitions:
-
if the criteria for high mobility state is detected:

-
enter high mobility state.
-
else if the criteria for medium mobility state is detected:

-
enter medium mobility state.
-
else if criteria for either medium or high mobility state is not detected during time period TCRmaxHyst:

-
enter normal mobility state.
If the UE is in high or medium mobility state, the UE shall apply the speed dependent scaling rules as defined in subclause 5.2.4.6.
Note:
It is FFS whether we have some additional speed detection methods
Note: For RRC_CONNECTED state the same criteria can be applied, but the related parameters are provided by the IE measurementConfiguration.
5.2.4.7.1
Speed dependant reselection parameters
TCRmax


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

This specifies the maximum number of cell changes to enter medium mobility state.
NCR_H
This specifies the maximum number of cell changes to enter high mobility state.

TCRmaxHyst
This specifies the additional time period before the UE can enter normal-mobility.
Speed dependent scaling parameters
Note:
It is FFS how scaling of mobility parameters is done.
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