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Abstract : 

This document is an input document to open the discussion on NMR. In it, you can find a list of useful possible services that required USIM and NMR information, at the end a quick explanation of an USIM service that can be useful to manage the network resource with the help of the USIM and the benefit for the operator/subscriber relationship, and some extracts from different 3GPP specifications (localization procedures, the measurement types, UE mode, RRC events and UE states).

In addition, if the USIM services use cases are approved, we propose to start from the needs (services) and to detect the network measurement result and the events needed by filling an array given in annex A. After this, we can work to find the technical solution. 

Services: 

· Network Localization applications: The USIM is able to extract, filter, store and report periodically or with a specific application filter or security level, network information to a server in order to localize the subscribers. Web tracking.
· USAT localization applications: Permit to set alarm based on localization. The USIM is able to detect the exact position where the end user is. For example, Home Zone, SmartZone,…

· Network maintenance applications: USIM securely is able to extract, filter, store and report statistic network information to an external server. Client site processing on USIM. see chapter USIM and Network services.

· …
Measurement types :

The different types of measurements are:

--
Intra-frequency measurements: measurements on downlink physical channels at the same frequency as the active set. A measurement object corresponds to one cell. Detailed description is found in subclause 14.1.

-
Inter-frequency measurements: measurements on downlink physical channels at frequencies that differ from the frequency of the active set and on downlink physical channels in the active set. A measurement object corresponds to one cell. Detailed description is found in subclause 14.2.

-
Inter-RAT measurements: measurements on downlink physical channels belonging to another radio access technology than UTRAN, e.g. GSM. A measurement object corresponds to one cell. Detailed description is found in subclause 14.3.

-
Traffic volume measurements: measurements on uplink traffic volume. A measurement object corresponds to one cell. Detailed description is found in subclause 14.4.

-
Quality measurements: Measurements of downlink quality parameters, e.g. downlink transport block error rate. A measurement object corresponds to one transport channel in case of BLER. A measurement object corresponds to one timeslot in case of SIR (TDD only). Detailed description is found in subclause 14.5.

-
UE-internal measurements: Measurements of UE transmission power and UE received signal level. Detailed description is found in subclause 14.6.

-
UE positioning measurements: Measurements of UE position. Detailed description is found in subclause 14.7.
Note : 

The measurement control is designed to be flexible The UTRAN (RNC) may start, run or stop a number of parallel measurements in the Ue and each of the measurement can be controlled independently of each other. (measurement identity number, measurement command, measurement type)

Localization solution in UMTS 
Several positioning methods are possible in UMTS : 

· Cell Coverage Based Location calculation 

· Observed Time Difference of Arrival, OTDOA

· Network Assisted GPS methods 

Cell Coverage Based Location calculation :

The location information is retrieved with the cell level accuracy when the mobile has been allocated a dedicated channel or when the mobile is in cell_FACH or cell_PCH states. If the mobile is in idle or URA_PCH states, the location with this method can be retrieved by forcing it to cell_FACH state with a location update.

· Mobile: no new functionality in it

· Accuracy: depending of the cell size. Can be improved by using the trip time measurement in cell_DCH state (give the distance between the base and the mobile station)

· Idle or URA_PCH state:

The mobile location is known with an accuracy of location/registration area.

· Cell_DCH or cell_FACH or cell_PCH state: 

The mobile is known with an accuracy of one cell.

Observed Time Difference of Arrival (OTDOA):

This method is based on the mobile measurement of the relative arrival time of the pilot signal from the different bases stations (min. 3). 

· Constraint: no new functionality in mobile but difficulty to receive 3 different pilot signals in optimized network. (no cell overlapping)

· Accuracy: 10 meters in very good conditions. 

Note : The OTDOA and the Cell Coverage Based Location calculation can be used conjointly to increase the localization possibility. 

Assisted GPS:

Integrate a GPS receiver in the mobile. 

Option : To improve the indoor measurement, the network can assist the mobile by providing data to it (visible GPS satellites, reference time and Doppler)

· Constraints: GPS receiver in mobile and optional a reference GPS receiver in base station. 

· Accuracy: 10 meters. 

Measurement result (extract from 3GPP TS 25.331)

MeasuredResults ::=




CHOICE {


intraFreqMeasuredResultsList

IntraFreqMeasuredResultsList,


interFreqMeasuredResultsList

InterFreqMeasuredResultsList,


trafficVolumeMeasuredResultsList
TrafficVolumeMeasuredResultsList,


qualityMeasuredResults



QualityMeasuredResults,


ue-InternalMeasuredResults


UE-InternalMeasuredResults,


ue-positioning-MeasuredResults

UE-Positioning-MeasuredResults,


spare







NULL }

IntraFreqMeasuredResultsList ::=
SEQUENCE (SIZE (1..maxCellMeas)) OF











CellMeasuredResults

CellMeasuredResults ::=



SEQUENCE {


cellIdentity





CellIdentity



OPTIONAL,


-- dummy is not used in this version of the specification, it should


-- not be sent and if received it should be ignored.


dummy


SFN-SFN-ObsTimeDifference





OPTIONAL,


cellSynchronisationInfo


CellSynchronisationInfo


OPTIONAL,


modeSpecificInfo




CHOICE {



fdd








SEQUENCE {




primaryCPICH-Info




PrimaryCPICH-Info,




cpich-Ec-N0






CPICH-Ec-N0




OPTIONAL,




cpich-RSCP






CPICH-RSCP




OPTIONAL,




pathloss






Pathloss




OPTIONAL



},



tdd








SEQUENCE {




cellParametersID




CellParametersID,




proposedTGSN





TGSN





OPTIONAL,




primaryCCPCH-RSCP




PrimaryCCPCH-RSCP


OPTIONAL,




pathloss






Pathloss




OPTIONAL,




timeslotISCP-List




TimeslotISCP-List


OPTIONAL



}


}

}

InterFreqMeasuredResultsList ::=
SEQUENCE (SIZE (1..maxFreq)) OF











InterFreqMeasuredResults

InterFreqMeasuredResults ::=

SEQUENCE {


frequencyInfo





FrequencyInfo





OPTIONAL,


utra-CarrierRSSI




UTRA-CarrierRSSI




OPTIONAL,


interFreqCellMeasuredResultsList
InterFreqCellMeasuredResultsList
OPTIONAL

}

TrafficVolumeMeasuredResults ::=
SEQUENCE {


rb-Identity






RB-Identity,


rlc-BuffersPayload




RLC-BuffersPayload




OPTIONAL,


averageRLC-BufferPayload


AverageRLC-BufferPayload


OPTIONAL,


varianceOfRLC-BufferPayload


VarianceOfRLC-BufferPayload


OPTIONAL

}

QualityMeasuredResults ::=


SEQUENCE {


blerMeasurementResultsList


BLER-MeasurementResultsList


OPTIONAL,


modeSpecificInfo




CHOICE {



fdd








NULL,



tdd








SEQUENCE {




sir-MeasurementResults



SIR-MeasurementList


OPTIONAL



}


}

}

UE-Positioning-MeasuredResults ::=



SEQUENCE {


ue-positioning-OTDOA-Measurement

UE-Positioning-OTDOA-Measurement

OPTIONAL,


ue-positioning-PositionEstimateInfo

UE-Positioning-PositionEstimateInfo

OPTIONAL,


ue-positioning-GPS-Measurement


UE-Positioning-GPS-MeasurementResults
OPTIONAL,


ue-positioning-Error




UE-Positioning-Error




OPTIONAL

}

UE-Positioning-OTDOA-Measurement ::=


SEQUENCE {


sfn

INTEGER (0..4095),


modeSpecificInfo



CHOICE {



fdd






SEQUENCE {




referenceCellIDentity



PrimaryCPICH-Info,




ue-RX-TX-TimeDifferenceType2Info
UE-RX-TX-TimeDifferenceType2Info



},



tdd








SEQUENCE {




referenceCellIdentity


CellParametersID



}


},


neighbourList





NeighbourList





OPTIONAL

}

UE-Positioning-PositionEstimateInfo ::=




SEQUENCE {


referenceTime




CHOICE {



utran-GPSReferenceTimeResult

UTRAN-GPSReferenceTimeResult,



gps-ReferenceTimeOnly



INTEGER (0..604799999),



cell-Timing






SEQUENCE {




sfn










INTEGER (0..4095),




modeSpecificInfo 



CHOICE {





fdd








SEQUENCE {






primaryCPICH-Info




PrimaryCPICH-Info





},





tdd








SEQUENCE{






cellAndChannelIdentity



CellAndChannelIdentity





}




}



}


},


positionEstimate




PositionEstimate

}

UE-Positioning-GPS-MeasurementResults ::=



SEQUENCE {


referenceTime





CHOICE {



utran-GPSReferenceTimeResult

UTRAN-GPSReferenceTimeResult,



gps-ReferenceTimeOnly



INTEGER (0..604799999)


},


gps-MeasurementParamList


GPS-MeasurementParamList

}

RRC measurement report events 

Intra-frequency reporting events for FDD

· event 1A: A Primary CPICH enters the reporting range
· event 1B: A primary CPICH leaves the reporting range
· event 1C: A non-active primary CPICH becomes better than an active primary CPICH
· event 1D: Change of best cell
· event 1E: A Primary CPICH becomes better than an absolute threshold
· event 1F: A Primary CPICH becomes worse than an absolute threshold
Intra-frequency reporting events for TDD
· event 1G: Change of best cell (TDD)
· event 1H: Timeslot ISCP below a certain threshold (TDD)
· event 1I: Timeslot ISCP above a certain threshold (TDD)

Inter-frequency reporting events
· Event 2a: Change of best frequency. 

· Event 2b: The estimated quality of the currently used frequency is below a certain threshold and the estimated quality of a non-used frequency is above a certain threshold.
· Event 2c: The estimated quality of a non-used frequency is above a certain threshold
· Event 2d: The estimated quality of the currently used frequency is below a certain threshold
· Event 2e: The estimated quality of a non-used frequency is below a certain threshold
· Event 2 f: The estimated quality of the currently used frequency is above a certain threshold
Inter-RAT reporting events
· Event 3a: The estimated quality of the currently used UTRAN frequency is below a certain threshold and the estimated quality of the other system is above a certain threshold.
· Event 3b: The estimated quality of other system is below a certain threshold
· Event 3c: The estimated quality of other system is above a certain threshold
· Event 3d: Change of best cell in other system

Traffic Volume reporting triggers
· event 4 A: Transport Channel Traffic Volume becomes larger than an absolute threshold
· event 4 B: Transport Channel Traffic Volume becomes smaller than an absolute threshold

UE internal measurement reporting events
· event 6A: The UE Tx power becomes larger than an absolute threshold
· event 6B: The UE Tx power becomes less than an absolute threshold
· event 6C: The UE Tx power reaches its minimum value
· event 6D: The UE Tx power reaches its maximum value
· event 6E: The UE RSSI reaches the UE's dynamic receiver range
· event 6F: The UE Rx-Tx time difference for a RL included in the active set becomes larger than an absolute threshold
· event 6G: The UE Rx-Tx time difference for a RL included in the active set becomes less than an absolute threshold
UE positioning reporting events
· Event 7a: The UE position changes more than an absolute threshold
· Event 7b: SFN-SFN measurement changes more than an absolute threshold
· Event 7c: GPS time and SFN time have drifted apart more than an absolute threshold
RRC Modes and States : 

In Radio Resource Control (RRC), 2 basic operational modes exist:

· Idle mode.

The idle mode tasks (specified in 3GPP TS 25.304) can be subdivided into three processes:

-
PLMN selection;

-
Cell selection and reselection;

· Location registration.

· perform measurements to support PLMN selection, cell selection and cell reselection.
· Measurement and evaluation of cell selection criteria S of serving cell
· Measurements of intra-frequency cells
· Measurements of inter-frequency FDD cells
· Measurements of inter-frequency TDD cells
· Measurements of inter-RAT GSM cells
The UE can :

-
Receive system information from the PLMN;

-
Receive registration area information from the PLMN, e.g., location area and routing area; and

-
Receive other AS and NAS Information;

-
If registered:

-
receive paging and notification messages from the PLMN; and

· initiate call setup for outgoing calls or other actions from the UE.

· Connected mode divided in several states, which define what kind of physical channels a UE is using.

· URA_PCH or CELL_PCH state

In the URA_PCH or CELL_PCH state the UE shall perform the following actions:

- If the UE is "in service area":

· maintain up-to-date system information as broadcast by the serving cell as specified in the subclause 8.1.1;

· perform cell reselection process as specified in [4];

· perform a periodic search for higher priority PLMNs as specified in [25];

· monitor the paging occasions and PICH monitoring occasions determined according to subclauses 8.6.3.1a and 8.6.3.2 and receive paging information on the PCH mapped on the S-CCPCH selected by the UE according to the procedure in subclause 8.5.19;

· act on RRC messages received on PCCH and BCCH;

· perform measurements process according to measurement control information as specified in subclause 8.4 and in subclause 14.4;

· maintain up-to-date BMC data if it supports Cell Broadcast Service (CBS) as specified in [37];

· run timer T305 for periodical URA update if the UE is in URA_PCH or for periodical cell update if the UE is in CELL_PCH.

- if the UE is "out of service area":

· perform cell selection process as specified in [4];

· run timer T316;

· run timer T305;

· if the cell selection process fails to find a suitable cell after a complete scan of all RATs and all frequency bands supported by the UE, the UE should after a minimum of TimerOutOfService time (default value 30 s) of being "out of service area":

· indicate all available PLMNs to NAS to enable the selection of a new PLMN. If the NAS indicates the selection of a new PLMN the UE shall store information for the new PLMN within the variable SELECTED_PLMN and perform actions according to subclause 8.5.24;

· if an acceptable cell is found then the UE shall camp on that cell to obtain limited service as defined in [4] and, perform actions according to subclause 8.5.24. If the RRC connection is released due to camping on an acceptable cell, indicate this to upper layers;

· else if no acceptable cell is found, the UE shall continue looking for an acceptable cell as defined in [4].
· CELL_FACH state

In the CELL_FACH state the UE shall perform the following actions:

- if the UE is "in service area":

· maintain up-to-date system information as broadcast by the serving cell as specified in subclause 8.1.1;

· perform cell reselection process as specified in [4];

· perform measurements process according to measurement control information as specified in subclause 8.4 and in subclause 14.4;

· run timer T305 (periodical cell update);

· select and configure the RB multiplexing options applicable for the transport channels to be used in this RRC state;

· listen to all FACH transport channels mapped on the S-CCPCH selected by the UE according to the procedure in subclause 8.5.19;

· act on RRC messages received on BCCH, CCCH and DCCH;

· act on RRC messages received on, if available, SHCCH (TDD only).

- if the UE is "out of service area":

· perform cell selection process as specified in [4];

· run timers T305 (periodical cell update), and T317 (cell update when re-entering "in service") or T307 (transition to Idle mode), if started;

· run timers T314 and/or T315, if started;

· if the cell selection process fails to find a suitable cell after a complete scan of all RATs and all frequency bands supported by the UE, the UE should after a minimum of TimerOutOfService time (default value 30 seconds) of being "out of service area":

· indicate all available PLMNs to NAS to enable the selection of a new PLMN. If the NAS indicates the selection of a new PLMN the UE shall store information for the new PLMN within the variable SELECTED_PLMN and perform actions according to subclause 8.5.24;

· if an acceptable cell is found then the UE shall camp on that cell to obtain limited service as defined in [4] and perform actions according to subclause 8.5.24. If the RRC connection is released due to camping on an acceptable cell, indicate this to upper layers;

· else if no acceptable cell is found, the UE shall continue looking for an acceptable cell as defined in [4].
· CELL_DCH state

In the CELL_DCH state the UE shall perform the following actions:

· read system information broadcast on FACH as specified in subclause 8.1.1.3 (applicable only to UEs with certain capabilities and in FDD mode);

· read the system information as specified in subclause 8.1.1 (for UEs in TDD mode);

· perform measurements process according to measurement control information as specified in subclause 8.4 and in clause 14;

· select and configure the RB multiplexing options applicable for the transport channels to be used in this RRC state;

· act on RRC messages received on DCCH;

· act on RRC messages received on BCCH (applicable only to UEs with certain capabilities and in FDD mode);

· act on RRC messages received on BCCH (TDD only) and, if available, SHCCH (TDD only).

RRC states :


[image: image4.png]



USIM and Network services

Thanks to the (U)SIM to provide a close relationship between the telecom operator and the subscribers. With it, the Telecom operator is able to offer to the subscriber specific services according its profile. For example, Value added services can be easily profiled by data contained in the (U)SIM in order to fit with the best usage of them. 

The network information needed to manage the network are relevant also for the end user point of view, and this is one of the benefit that could be added if the USIM can retrieve network data from the UE. 
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Network management done by RRC procedures are centralized oriented: 
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By using an additional approach, based on a distributed architecture, the USIM can decrease the messages exchanges between mobiles and network servers by providing a distributed database on the USIM. Filter, storage and report can be offered by the USIM. With this architecture, the quality of the network perceived by the subscribers can be retrieved and analyzed. 











For example, as we know, subscribers are important for the network operator and of course the quality of the network perceived by them. By providing specific storage (log file), by analyzing the data received from the network, by reporting a recurrent problem, the USIM can help the operators to resolve network problems before the unsatisfactory of the subscriber. For example, a subscriber in its home zone has recurrent bad network reception; this could be detected very quickly before the claims and the USIM is able after detecting a threshold to send one alert message to a network server dedicated to the end user quality management (network management subscribers oriented).
Annex A : array Services / measurement + events
	
	Services

	
	Network Localization  
	Localization USAT
	Network maintrenance
	…

	Measurments
	

	Intra-frequency measurements


	
	
	
	

	Inter-frequency measurements


	
	
	
	

	Inter-RAT measurements


	
	
	
	

	Traffic volume measurements


	
	
	
	

	Quality measurements


	
	
	
	

	UE-internal measurements


	
	
	
	

	UE positioning measurements


	
	
	
	


	
	Services

	
	Network Localization  
	Localization USAT
	Network maintrenance
	…

	Events
	

	Intra-frequency reporting events for FDD

· event 1A: A Primary CPICH enters the reporting range
	
	
	
	

	· event 1B: A primary CPICH leaves the reporting range
	
	
	
	

	· event 1C: A non-active primary CPICH becomes better than an active primary CPICH
	
	
	
	

	· event 1D: Change of best cell
	
	
	
	

	· event 1E: A Primary CPICH becomes better than an absolute threshold
	
	
	
	

	· event 1F: A Primary CPICH becomes worse than an absolute threshold
	
	
	
	

	Intra-frequency reporting events for TDD
· event 1G: Change of best cell (TDD)
	
	
	
	

	· event 1H: Timeslot ISCP below a certain threshold (TDD)
	
	
	
	

	· event 1I: Timeslot ISCP above a certain threshold (TDD)
	
	
	
	

	Inter-frequency reporting events
· Event 2a: Change of best frequency. 
	
	
	
	

	· Event 2b: The estimated quality of the currently used frequency is below a certain threshold and the estimated quality of a non-used frequency is above a certain threshold.
	
	
	
	

	· Event 2c: The estimated quality of a non-used frequency is above a certain threshold
	
	
	
	

	· Event 2d: The estimated quality of the currently used frequency is below a certain threshold
	
	
	
	

	· Event 2e: The estimated quality of a non-used frequency is below a certain threshold
	
	
	
	

	· Event 2 f: The estimated quality of the currently used frequency is above a certain threshold
	
	
	
	

	· Event 2 f: The estimated quality of the currently used frequency is above a certain threshold
	
	
	
	

	Inter-RAT reporting events
· Event 3a: The estimated quality of the currently used UTRAN frequency is below a certain
	
	
	
	

	· threshold and the estimated quality of the other system is above a certain threshold.
	
	
	
	

	
	Services

	
	Network Localization  
	Localization USAT
	Network maintrenance
	…

	· Event 3b: The estimated quality of other system is below a certain threshold
	
	
	
	

	· Event 3c: The estimated quality of other system is above a certain threshold
	
	
	
	

	· Event 3d: Change of best cell in other system
	
	
	
	

	Traffic Volume reporting triggers
· event 4 A: Transport Channel Traffic Volume becomes larger than an absolute threshold
	
	
	
	

	· event 4 B: Transport Channel Traffic Volume becomes smaller than an absolute threshold
	
	
	
	

	UE internal measurement reporting events
· event 6A: The UE Tx power becomes larger than an absolute threshold
	
	
	
	

	· event 6B: The UE Tx power becomes less than an absolute threshold
	
	
	
	

	· event 6C: The UE Tx power reaches its minimum value
	
	
	
	

	· event 6D: The UE Tx power reaches its maximum value
	
	
	
	

	· event 6E: The UE RSSI reaches the UE's dynamic receiver range
	
	
	
	

	· event 6F: The UE Rx-Tx time difference for a RL included in the active set becomes larger than an absolute threshold
	
	
	
	

	· event 6G: The UE Rx-Tx time difference for a RL included in the active set becomes less than an absolute threshold
	
	
	
	

	UE positioning reporting events
· Event 7a: The UE position changes more than an absolute threshold
	
	
	
	

	· Event 7b: SFN-SFN measurement changes more than an absolute threshold
	
	
	
	

	· Event 7c: GPS time and SFN time have drifted apart more than an absolute threshold
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