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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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2.2
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[30]
The North American Interest Group of the GSM MoU ASSOCIATION: Location Based Services, Service Requirements Document of the Services Working Group.

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [7] and some of the terms and definitions in annex A apply.

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply.

3G-MSC
3rd Generation MSC

3G-SGSN
3rd Generation SGSN

A-GNSS
Assisted Global Navigation Satellite System
A-GPS
Assisted Global Positioning Systems

ARIB
Association of Radio Industries and Business

BDS
BeiDou Navigation Satellite System
CAMEL
Customised Application For Mobile Network Enhanced Logic

CN
Core Network

CRNC
Controlling RNC

DGNSS
Differential Global Navigation Satellite System
DGPS
Differential Global Positioning Systems
DL
Downlink

DRNC
Drift RNC

EGNOS
European Geostationary Navigation Overlay Service 

E-OTD
Enhanced Observed Time Difference
GAGAN
GPS Aided Geo Augmented Navigation 

GDOP
Geometric Dilution of Precision
GLONASS
GLObal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)

GMLC
Gateway MLC

GNSS
Global Navigation Satellite System
GPRS
General Packet Radio System

GPS
Global Positioning System

HLR
Home Location Register 

HOW
HandOver Word

IM
Integrity Monitor
IPDL
Idle Period Downlink

LBS
Location Based Services

LCCF
Location Client Control Function

LCF
Location Client Function

LCS
LoCation Services
LIRF
Location Information Relay Function
LMU
Location Measurement Unit

LSADF
Location System Assistance Data Function

LSCF
Location System Control Function
LSCFS
Location System Control Function in SAS

LSOF
Location System Operation Function
MBS
Metropolitan Beacon System
MLC
Mobile Location Centre 

MMS
Multimedia Messaging Service
MSAS
Multi-functional Satellite Augmentation System

MSC
Mobile services Switching Centre

NAS
Non Access Stratum

OTDOA
Observed Time Difference Of Arrival
PCAP
Positioning Calculation Application Part

PCF
Position Calculation Function

PLMN
Public Land Mobile Network 

PRC
Pseudo-Range Correction
PRCF
Positioning Radio Co-ordination Function

PRComF
Positioning Radio Communication Function 

PRRC
Pseudo-Range Rate Correction
PRRM
Positioning Radio Resource Management

PSMF
Positioning Signal Measurement Function

QoS
Quality of Service

QZSS
Quasi-Zenith Satellite System

RAN
Radio Access Network

RANAP
Radio Access Network Application Part

RNC
Radio Network Controller

RRM
Radio Resource Management

RTD
Real Time Difference

RTT
Round Trip Time

SAI
Service Area Identifier

SAS
Stand-Alone SMLC

SBAS
Satellite Based Augmentation System

SGSN
Serving GPRS Support Node

SIM
Subscriber Identity Module


SMS
Short Message Service

SRNC
Serving RNC

SSDT
Site Selection Diversity Transmit
TBS
Terrestrial Beacon System
TOA
Time Of Arrival
TOW
Time Of Week
U-.….
UMTS-(LCS functional block) 

U-LCF
internal UTRAN Location Client Function
U-LSCF
UTRAN Location System Control Function
U-LSOF
UTRAN Location System Operations Function
U-LIRF
UTRAN Location Information Relay Function
U-LSCFS
UTRAN Location System Control Function in SAS
U-LSADF
UTRAN Location System Assistance Data Function
U-PRCF
UTRAN Position Radio Co-ordination Function
U-PCF
UTRAN Position Calculation Function
U-PSMF
UTRAN Position Signal Measurement Function
U-PRRM
UTRAN Position Radio Resource Management
U-PRComF
UTRAN Position Related Communication Function
UDRE
User Differential Range Error
UE
User Equipment

UL
Uplink

UMTS
Universal Mobile Telecommunication System

USIM
User Service Identity Module

UTC
Universal Time Coordinates

U-TDOA
Uplink – Time Difference Of Arrival

UTRAN
Universal Terrestrial Radio Access Network

WAAS
Wide Area Augmentation System

WCDMA
Wideband Code Division Multiple Access
WLAN
Wireless Local Area Network

<End of changed section>
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4.3
Standard UE Positioning Methods

The standard positioning methods supported within UTRAN are:

-
cell ID based method;

-
OTDOA method that may be assisted by network configurable idle periods;
-
network-assisted GNSS methods;
-
U-TDOA.
-
barometric sensor methods;

-
WLAN/Bluetooth methods;

-
Terrestrial Beacon System methods;

<End of changed section>

<Start of new section>

4.3.x
Barometric sensor positioning

The barometric pressure method makes use of barometric sensors for identifying height information and to determine the vertical component of the position of the UE.  This method should be combined with other positioning methods to determine the 3D position of the UE. 
The operation of the Barometric sensor positioning method is described in clause x.

4.3.y
WLAN/Bluetooth positioning
The WLAN/Bluetooth positioning method makes use of the WLAN/Bluetooth measurements (AP identifiers and optionally other measurements) and databases to determine the location of the UE.  The UE measures received signals from WLAN [xx] access points or Bluetooth [yy] beacons. Using the measurements results and a references database, the location of the UE is calculated.
The operation of the WLAN/Bluetooth positioning method is described in clause y.
4.3.z
TBS positioning

A Terrestrial Beacon System (TBS) consists of a network of ground-based transmitters, broadcasting signals only for positioning purposes. The current type of TBS positioning signals are the MBS (Metropolitan Beacon System) signals [zz].
The operation of the TBS positioning method is described in clause z.
<End of new section>

<Start of next changed section>

5.2.4
User Equipment (UE)

The UE may transmit the needed signals for uplink based UE Positioning measurements and to make measurements of downlink signals. The measurements to be made will be determined by the chosen positioning method.

The UE may also contain LCS applications, or access an LCS application through communication with a network accessed by the UE or an application residing in the UE. This application may include the needed measurement and calculation functions to determine the UE's position with or without assistance of the UTRAN UE Positioning entities. This is outside of the scope of this specification.

The UE may also, for example, contain an independent positioning function (e.g., GPS, WLAN/Bluetooth, Barometric sensor, TBS ) and thus be able to report its position, independent of the UTRAN transmissions. The UE with an independent positioning function may also make use of information broadcast by the UTRAN that assists the function.

<End of changed section>

<Start of new section>

x
Barometric positioning methods

x.1
General

In the barometric pressure positioning method, the UE vertical component of the position is estimated by combining the measured atmospheric pressure and a reference atmospheric pressure. This is accomplished through barometric sensors measuring atmospheric pressure at the UE, and applying a height determination algorithm using the reference atmospheric pressure. 
Two positioning modes are supported:

· UE-Assisted: The UE performs barometric sensor measurements without assistance from the network and sends these measurements to the SAS/RNC where the vertical position calculation may take place, possibly using additional measurements from other sources;

· Standalone: The UE performs barometric pressure measurements and calculates its own vertical component of the position, possibly using additional measurements from other sources. 

A UE with barometric pressure sensing capability operates without assistance from the network. 

x.2
Information to be transferred between UTRAN Elements

This subclause defines the information (e.g., vertical position and/or measurement data) that may be transferred between UTRAN elements.

x.2.1
Information that may be transferred from the UE to Network
The information that may be signalled from UE to the SAS/RNC is listed in table x.2.1-1.

Table x.2.1-1: Information that may be transferred from UE to the Network
	Information 
	UE‑assisted 
	Standalone  

	UE 3D position estimate with uncertainty shape
	No
	Yes

	Indication of used positioning methods in the fix
	No
	Yes

	Timestamp
	Yes
	Yes

	Barometric pressure sensor measurements
	Yes
	No


The information reported from the UE to the Network depends on the positioning mode (i.e., standalone, or UE-assisted).

x.2.1.1
Standalone mode

In standalone mode, the UE reports the altitude, together with an estimate of the location uncertainty, if available. 
The UE should also report an indication of which positioning method(s) have been used to calculate a fix.
x.2.1.2
UE-assisted mode

In UE-assisted mode, the UE reports the barometric pressure sensor measurements together with associated quality estimates. These measurements enable the Network to calculate the vertical location of the UE, possibly using other measurements and data. 

If requested by the SAS/RNC and supported by the UE, the UE may report barometric pressure sensor measurements together with associated quality measurements, if available. 

x.3
Location Information Transfer Procedure

The purpose of this procedure is to enable the SAS/RNC to request barometric pressure sensor measurements or 3D position estimate from the UE, or to enable the UE to provide barometric pressure sensor measurements to the SAS/RNC for vertical position calculation (e.g., in case of basic self location where the UE requests its own location). 
x.3.1 RNC based Barometric pressure positioning procedure

The diagram in figure x.3.1-1 illustrates the operations for the barometric pressure vertical positioning when the request for position information is initiated by a LCS application signalled from the Core Network. 

NOTE: the procedure is for illustration purpose and actual implementations may vary.
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Figure x.3.1-1: RNC based barometric pressure method
1.
The operation begins with an authenticated request for positioning information about a UE from an application in the core network being received at the SRNC. The request from the Core Network may be a request for on-demand or periodic reporting. The SRNC acts as interface between the Core Network and the UE Positioning entities in the UTRAN. The SRNC considers the request and the capabilities of the UE and the UTRAN. In networks that include the SAS, the SRNC may invoke the SAS via the Iupc interface.

2.
Depending on the UE capability, the network sends a request for barometric pressure positioning to the UE. If the location request from the CN in step 1 contained periodic reporting information (reporting interval and amount of reports), the SRNC may at this step request periodic measurement or periodic vertical position coordinate reporting from the UE according to subclause 6.6.4.1. 


For standalone method, jump to step 7.

3.
The network requests from the UE the measurement of atmospheric pressure. These measurements may be made while the UE is in RRC connected mode CELL_DCH state. 

4.
The UE returns to the network the available atmospheric pressure measurements.

5
The UE vertical position is calculated in the network.

6.
If there is insufficient information to yield a UE vertical positioning estimate, the SRNC may start a new process from step 3.

7.
In case of standalone method, UE returns the position. This estimate includes the position; the list of methods used to obtain the position estimate and optionally, the estimated accuracy of the results and the time of the estimate.

8.
In networks that include the SAS, the SAS passes the position estimate to the SRNC.

9.
The SRNC passes the position to the CN including, if available, the positioning method (or the list of the methods) used to obtain the position estimate. If the CN has requested accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not.
10.
If periodic reporting was requested form the CN in step 1, and the SRNC requested periodic UE reporting in step 2 according to subclause 6.6.4.1, steps 4 to 9 are repeated and the UE reports new measurements one reporting interval after the previous measurement report.  If periodic reporting was requested form the CN in step 1, but the SRNC does not request periodic UE reporting in step 2, the SRNC repeats steps 2 to 9. The SRNC sends a vertical location estimate to the CN one reporting interval after the previous location estimate until the desired amount of reports has been attained (or until the procedure is cancelled by UTRAN or CN).
x.3.2 SAS initiated Barometric pressure positioning procedure

The following describes the signalling for the optional initiation of the network barometric pressure vertical positioning procedure by the SAS.
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Figure x.3.2-1: barometric pressure methods when initiated by the SAS

1.   The operation begins with an authenticated request for positioning information about a UE from an application in the core network being received at the SRNC. The request from the CN may be a request for on-demand or periodic reporting.  The SRNC acts as interface between the Core Network and the UE Positioning entities in the UTRAN.

2.
The SRNC sends parameters received in the location request, including any periodic reporting information, together with the Cell ID and UE capability information to the SAS in a PCAP: Position Initiation Request message via the Iupc interface.

3.
Depending on the UE capabilities, the SAS initiates a barometric pressure positioning procedure by sending a PCAP: Position Activation Request message to the SRNC via the Iupc interface. The PCAP Position Activation Request message may include periodic reporting information (number of reports and reporting interval). 

4.
The SRNC forwards to the UE the barometric pressure positioning request received from the SAS using RRC signalling. The SRNC also forwards in the RRC signalling message(s) the SAS request for either barometric pressure measurements, in the case of UE assisted, or a vertical position coordinate, in the case of standalone. The RRC signalling may include a request for periodic reporting as described in subclause 6.6.4.1 if this was received in step 3. For a description of standalone barometric pressure mode, jump to step 9. 

5.
For UE assisted barometric pressure, the SRNC requests from the UE the atmospheric pressure measurements. These measurements may be made while the UE is in RRC connected mode CELL_DCH state. 

6.
The UE returns to the SRNC the available barometric pressure measurements, together with a time stamp of when these values were obtained.

7.
The information obtained in step 6 is sent from the SRNC to the SAS in a PCAP: Position Activation Response message.

8.
The SAS calculates the vertical UE position. If periodic reporting was not requested in step 2, the SAS returns the UE position to the SRNC in a PCAP: Position Initiation Response message. If periodic reporting was requested in step 2, the SAS forwards the position information to the SRNC in a PCAP Position Periodic Result message. The PCAP Position Initiation Response or PCAP Position Periodic Result message may include the positioning method(s) used and an indication of whether the position estimate satisfies the requested accuracy or not.

9.
In case of standalone method, the UE returns the vertical position estimate to the SRNC via RRC signalling.   The SRNC forwards the position estimate to the SAS in a PCAP: Position Activation Response message. This estimate includes the position, the estimated accuracy of the results and the time of the estimate.

10.
If periodic reporting was not requested in step 2, the SAS returns the resulting estimate to the SRNC in a PCAP: Position Initiation Response message. If periodic reporting was requested in step 2, the SAS forwards the position estimate to the SRNC in a PCAP Position Periodic Result message. The PCAP Position Initiation Response or PCAP Position Periodic Result message may include the positioning method(s) used and an indication of whether the position estimate satisfies the requested accuracy or not.

11.
If there is insufficient information to yield a UE vertical positioning estimate satisfying the requested accuracy, the SAS may start a new process from step 3.

12.
The SRNC passes the position estimate received from the SAS to the CN including the positioning method (or the list of the methods) used to obtain the position estimate. If the CN has requested accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not.
13.
If periodic UE reporting was requested in step 4, the UE continues to send barometric pressure measurement reports one reporting interval after the previous measurement report. The SRNC forward the barometric pressure measurement report information to the SAS in a PCAP Position Periodic Report message. The SAS may calculate the UE vertical position and sends the position information to the SRNC in a PCAP Position Periodic Result message. The SRNC passes the new position estimate to the CN including, if available, the positioning method (or the list of the methods) used to obtain the position estimate. If the CN has requested accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not. This step 13 is repeated until the desired amount of reports has been attained or the procedure is cancelled by the CN or UTRAN. The SAS may send the final location estimate in a PCAP Position Initiation Response message to the SRNC, and the SRNC forwards the final location information to the CN.
14.
If periodic UE reporting was not requested in step 4, but was requested in step 2, the SAS may repeat the steps 3 to 12 as for the first request until the desired amount of reports has been attained or the procedure is cancelled by the CN or UTRAN. When repeating step 10 for the final request, the SAS returns the resulting final position estimate to the SRNC in a PCAP: Position Initiation Response message.

y
WLAN/Bluetooth positioning methods
In the WLAN/Bluetooth positioning method, the UE position is estimated with the knowledge of geographical coordinate of reference WLAN access points and/or Bluetooth beacons. This is accomplished by collecting a certain amount of measurements from UE’s WLAN receiver and/or Bluetooth receiver, and applying a location determination algorithm using databases of the estimated position’s references points.

The UE measurements can include:

· WLAN Received Signal Strength (RSSI) 

· Round Trip Time (RTT) between WLAN Access Point and the UE.

· Bluetooth beacon’s Received Signal Strength (RSSI)

Two modes are supported for WLAN/Bluetooth positioning:

Standalone: in this mode, the UE performs WLAN/Bluetooth measurements and calculates its own location.

UE-Assisted: The UE performs WLAN/Bluetooth measurements without assistance from the network and sends these measurements to the SAS/RNC where the position calculation takes place using a database.
A UE with WLAN/Bluetooth capability operates without assistance from the network. 

y.1 Information to be transferred between UTRAN elements

The information that may be signalled from the UE to the network is listed in table y.1-2.

Table y.1-2: Information that may be transferred from the UE to the network

	Information
	UE‑assisted
	Standalone

	WLAN Location Information
	
	

	              BSSID
	Yes
	No

	SSID
	Yes
	No

	Received Signal Strength (RSSI)
	Yes
	No

	Round Trip Time (RTT)
	Yes
	No

	Measurement Time Stamp
	Yes
	No

	Measurement Characteristics
	Yes
	No

	Bluetooth Location Information
	
	

	       MAC Address
	Yes
	No

	       Received Signal Strength (RSSI)
	Yes
	No

	      Measurement Time Stamp
	Yes
	No

	      Measurement Characteristics
	Yes
	No

	UE Location Information
	
	

	UE 3D Position estimate with uncertainty shape
	No
	Yes

	Location Time Stamp
	No
	Yes

	Location Source (method(s) used to compute location)
	No
	Yes


y.2 RNC based WLAN/Bluetooth positioning procedure

The diagram in figure y.2-1 illustrates the operations for the WLAN/Bluetooth positioning when the request for position information is initiated by an LCS application signalled from the Core Network.

 Note: the procedure is for illustration purpose and actual implementations may vary.
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Figure y.2-1: RNC based WLAN/Bluetooth method
1.
The operation begins with an authenticated request for positioning information about a UE from an application in the core network being received at the SRNC. The request from the CN may be a request for on-demand or periodic reporting. The SRNC acts as interface between the Core Network and the UE Positioning entities in the UTRAN. The SRNC considers the request and the capabilities of the UE and the UTRAN. In networks that include the SAS, the SRNC may invoke the SAS via the Iupc interface.

2.
Depending on the UE capabilities, the network sends a request for WLAN-Bluetooth positioning to the UE. If the location request from the CN in step 1 contained periodic reporting information (reporting interval and amount of reports), the SRNC may at this step request periodic measurement or periodic position coordinates reporting from the UE according to subclause 6.6.4.1.

For standalone method, jump to step 7.

3.
The network requests from the UE the measurement of WLAN RSSI, RTT and Bluetooth RSSI. These measurements may be made while the UE is in RRC connected mode CELL_DCH state. 

4.
The UE returns to the network the available WLAN/Bluetooth measurements.

5
The UE position is calculated in the network.

6.
If there is insufficient information to yield a UE positioning estimate, the SRNC may start a new process from step 3.

7.
In case of standalone method, UE returns the position. This estimate includes the position; the list of methods used to obtain the position estimate and optionally, the estimated accuracy of the results and the time of the estimate.

8.
In networks that include the SAS, the SAS passes the position estimate to the SRNC.

9.
The SRNC passes the position to the CN including, if available, the positioning method (or the list of the methods) used to obtain the position estimate. If the CN has requested accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not.
10.
If periodic reporting was requested form the CN in step 1, and the SRNC requested periodic UE reporting in step 2 according to subclause 6.6.4.1, steps 4 to 9 are repeated and the UE reports new measurements one reporting interval after the previous measurement report.  If periodic reporting was requested form the CN in step 1, but the SRNC does not request periodic UE reporting in step 2, the SRNC repeats steps 2 to 9. The SRNC sends a location estimate to the CN one reporting interval after the previous location estimate until the desired amount of reports has been attained (or until the procedure is cancelled by UTRAN or CN).
y.3 SAS initiated WLAN/Bluetooth positioning procedure

The following describes the signalling for the optional initiation of the network WLAN/Bluetooth positioning procedure by the SAS.
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Figure y.3-1: WLAN/Bluetooth methods when initiated by the SAS

1.   The operation begins with an authenticated request for positioning information about a UE from an application in the core network being received at the SRNC. The request from the CN may be a request for on-demand or periodic reporting.  The SRNC acts as interface between the Core Network and the UE Positioning entities in the UTRAN.

2.
The SRNC sends parameters received in the location request, including any periodic reporting information, together with the Cell ID and UE capability information to the SAS in a PCAP: Position Initiation Request message via the Iupc interface.

3.
Depending on the UE capabilities, the SAS initiates a WLAN/Bluetooth positioning procedure by sending a PCAP: Position Activation Request message via the Iupc interface. The PCAP Position Activation Request message may include periodic reporting information (number of reports and reporting interval). 

4.
The SRNC forwards to the UE the WLAN/Bluetooth positioning request received from the SAS using RRC signalling. The SRNC also forwards in the RRC signalling message(s) the SAS request for either WLAN/Bluetooth measurements, in the case of UE assisted, or a position coordinates, in the case of standalone. The RRC signalling may include a request for periodic reporting as described in subclause 6.6.4.1 if this was received in step 3. For a description of standalone WLAN/Bluetooth, jump to step 9. 

5.
For UE assisted WLAN/Bluetooth, the SRNC requests from the UE the measurement of WLAN RSSI, RTT and Bluetooth RSSI. These measurements may be made while the UE is in RRC connected mode CELL_DCH state. 

6.
The UE returns to the SRNC the available WLAN/Bluetooth measurements, together with a time stamp of when these values were obtained.

7.
The information obtained in step 6 is sent from the SRNC to the SAS in a PCAP: Position Activation Response message.

8.
The SAS calculates the UE position. If periodic reporting was not requested in step 2, the SAS returns the UE position to the SRNC in a PCAP: Position Initiation Response message. If periodic reporting was requested in step 2, the SAS forwards the position information to the SRNC in a PCAP Position Periodic Result message. The PCAP Position Initiation Response or PCAP Position Periodic Result message may include the positioning method(s) used and an indication of whether the position estimate satisfies the requested accuracy or not.

9.
In case of standalone method, the UE returns the position estimate to the SRNC via RRC signalling.   The SRNC forwards the position estimate to the SAS in a PCAP: Position Activation Response message. This estimate includes the position, the estimated accuracy of the results and the time of the estimate.

10.
The SAS may verify the UE position estimate received in step 9 (e.g. using cell ID information). If periodic reporting was not requested in step 2, the SAS returns the resulting estimate to the SRNC in a PCAP: Position Initiation Response message. If periodic reporting was requested in step 2, the SAS forwards the position estimate to the SRNC in a PCAP Position Periodic Result message. The PCAP Position Initiation Response or PCAP Position Periodic Result message may include the positioning method(s) used and an indication of whether the position estimate satisfies the requested accuracy or not.

11.
If there is insufficient information to yield a UE positioning estimate satisfying the requested accuracy, the SAS may start a new process from step 3.

12.
The SRNC passes the position estimate received from the SAS to the CN including the positioning method (or the list of the methods) used to obtain the position estimate. If the CN has requested accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not.
13.
If periodic UE reporting was requested in step 4, the UE continues to send WLAN/Bluetooth measurement reports one reporting interval after the previous measurement report. The SRNC forward the WLAN/Bluetooth measurement report information to the SAS in a PCAP Position Periodic Report message. The SAS may calculate the UE position and may verify the calculated UE position estimate or the received UE position estimate (e.g. using cell ID information) and sends the position information to the SRNC in a PCAP Position Periodic Result message. The SRNC passes the new position estimate to the CN including, if available, the positioning method (or the list of the methods) used to obtain the position estimate. If the CN has requested accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not. This step 13 is repeated until the desired amount of reports has been attained or the procedure is cancelled by the CN or UTRAN. The SAS may send the final location estimate in a PCAP Position Initiation Response message to the SRNC, and the SRNC forwards the final location information to the CN.
14.
If periodic UE reporting was not requested in step 4, but was requested in step 2, the SAS may repeat the steps 3 to 12 as for the first request until the desired amount of reports has been attained or the procedure is cancelled by the CN or UTRAN. When repeating step 10 for the final request, the SAS returns the resulting final position estimate to the SRNC in a PCAP: Position Initiation Response message.
z
TBS positioning methods

z.1
General

Terrestrial Beacon Systems (TBS) is the standard generic term for a network of ground-based transmitters broadcasting signals for geo-spatial positioning with wide-area or regional coverage. The following TBSs are supported in this version of the specification:

· Metropolitan Beacon Systems (MBS)

Each TBS can be used individually or in combination with others. When used in combination, the effective number of navigation signals would be increased.

Two positioning modes are supported:

· UE-Assisted: The UE performs TBS measurements without assistance from the network, and sends these measurements to the SAS where the position calculation takes place, possibly using additional measurements from other (non TBS) sources;

· Standalone: The UE performs TBS measurements and calculates its own location, possibly using additional measurements from other (non TBS) sources. 

A UE with TBS capability operates without assistance from the network. 

z.2
Information to be transferred between UTRAN Elements

This subclause defines the information (e.g., position, measurement data) that may be transferred between UTRAN elements.

z.2.1
Information that may be transferred from the UE to SAS

The information that may be signalled from UE to the SAS/RNC is listed in table z.2.1-1.

Table z.2.1-1: Information that may be transferred from UE to the SAS

	Information 
	UE‑assisted 
	Standalone 

	UE 3D Position estimate with uncertainty shape
	No
	Yes

	Timestamp 
	Yes
	Yes

	Indication of used positioning methods in the fix
	No
	Yes

	TBS measurements (code phase (MBS))
	Yes
	No

	Measurement quality parameters for each measurement
	Yes
	No


The TBS information reported from the UE to the SAS depends on the positioning mode (i.e., standalone, or UE-assisted).

z.2.1.1
Standalone mode

In standalone mode, the UE reports the latitude, longitude and possibly altitude, together with an estimate of the location uncertainty, if available. 

The UE should also report an indication of TBS method used and possibly other positioning methods used to calculate the fix. 

z.2.1.2
UE-assisted mode

In UE-assisted mode, the UE reports the TBS associated measurements, together with associated quality estimates. These measurements enable the SAS/RNC to calculate the location of the UE, possibly using other measurements and data. 

z.3
Location Information Transfer Procedure

The purpose of this procedure is to enable the SAS/RNC to request TBS measurements or location estimate from the UE, or to enable the UE to provide TBS measurements to the SAS/RNC for position calculation (e.g., in case of basic self location where the UE requests its own location). 
z.3.1 RNC based TBS positioning procedure

The diagram in figure z.3.1-1 illustrates the operations for the TBS positioning when the request for position information is initiated by a LCS application signalled from the Core Network. 

NOTE: the procedure is for illustration purpose and actual implementations may vary.
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Figure z.3.1-1: RNC based TBS method
1.
The operation begins with an authenticated request for positioning information about a UE from an application in the core network being received at the SRNC. The request from the Core Network may be a request for on-demand or periodic reporting. The SRNC acts as interface between the Core Network and the UE Positioning entities in the UTRAN. The SRNC considers the request and the capabilities of the UE and the UTRAN. In networks that include the SAS, the SRNC may invoke the SAS via the Iupc interface.

2.
Depending on the UE capability, the network sends a request for TBS positioning to the UE. If the location request from the CN in step 1 contained periodic reporting information (reporting interval and amount of reports), the SRNC may at this step request periodic measurement or periodic position coordinate reporting from the UE according to subclause 6.6.4.1. 


For standalone method, jump to step 7.

3.
The network requests from the UE the measurement of TBS. These measurements may be made while the UE is in RRC connected mode CELL_DCH state. 

4.
The UE returns to the network the available TBS measurements.

5
The UE position is calculated in the network.

6.
If there is insufficient information to yield a UE positioning estimate, the SRNC may start a new process from step 3.

7.
In case of standalone method, UE returns the position. This estimate includes the position; the list of methods used to obtain the position estimate and optionally, the estimated accuracy of the results and the time of the estimate.

8.
In networks that include the SAS, the SAS passes the position estimate to the SRNC.

9.
The SRNC passes the position to the CN including, if available, the positioning method (or the list of the methods) used to obtain the position estimate. If the CN has requested accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not.
10.
If periodic reporting was requested form the CN in step 1, and the SRNC requested periodic UE reporting in step 2 according to subclause 6.6.4.1, steps 4 to 9 are repeated and the UE reports new measurements one reporting interval after the previous measurement report.  If periodic reporting was requested form the CN in step 1, but the SRNC does not request periodic UE reporting in step 2, the SRNC repeats steps 2 to 9. The SRNC sends a location estimate to the CN one reporting interval after the previous location estimate until the desired amount of reports has been attained (or until the procedure is cancelled by UTRAN or CN).
z.3.2 SAS initiated TBS positioning procedure

The following describes the signalling for the optional initiation of the network TBS positioning procedure by the SAS.
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Figure z.3.2-1: TBS methods when initiated by the SAS

1.   The operation begins with an authenticated request for positioning information about a UE from an application in the core network being received at the SRNC. The request from the CN may be a request for on-demand or periodic reporting.  The SRNC acts as interface between the Core Network and the UE Positioning entities in the UTRAN.

2.
The SRNC sends parameters received in the location request, including any periodic reporting information, together with the Cell ID and UE capability information to the SAS in a PCAP: Position Initiation Request message via the Iupc interface.

3.
Depending on the UE capabilities, the SAS initiates a TBS positioning procedure by sending a PCAP: Position Activation Request message to the SRNC via the Iupc interface. The PCAP Position Activation Request message may include periodic reporting information (number of reports and reporting interval). 

4.
The SRNC forwards to the UE the TBS positioning request received from the SAS using RRC signalling. The SRNC also forwards in the RRC signalling message(s) the SAS request for either TBS measurements, in the case of UE assisted, or a position coordinate, in the case of standalone. The RRC signalling may include a request for periodic reporting as described in subclause 6.6.4.1 if this was received in step 3. For a description of standalone TBS mode, jump to step 9. 

5.
For UE assisted TBS, the SRNC requests from the UE the TBS measurements. These measurements may be made while the UE is in RRC connected mode CELL_DCH state. 

6.
The UE returns to the SRNC the available TBS measurements, together with a time stamp of when these values were obtained.

7.
The information obtained in step 6 is sent from the SRNC to the SAS in a PCAP: Position Activation Response message.

8.
The SAS calculates the UE position. If periodic reporting was not requested in step 2, the SAS returns the UE position to the SRNC in a PCAP: Position Initiation Response message. If periodic reporting was requested in step 2, the SAS forwards the position information to the SRNC in a PCAP Position Periodic Result message. The PCAP Position Initiation Response or PCAP Position Periodic Result message may include the positioning method(s) used and an indication of whether the position estimate satisfies the requested accuracy or not.

9.
In case of standalone method, the UE returns the position estimate to the SRNC via RRC signalling.   The SRNC forwards the position estimate to the SAS in a PCAP: Position Activation Response message. This estimate includes the position, the estimated accuracy of the results and the time of the estimate.

10.
If periodic reporting was not requested in step 2, the SAS returns the resulting estimate to the SRNC in a PCAP: Position Initiation Response message. If periodic reporting was requested in step 2, the SAS forwards the position estimate to the SRNC in a PCAP Position Periodic Result message. The PCAP Position Initiation Response or PCAP Position Periodic Result message may include the positioning method(s) used and an indication of whether the position estimate satisfies the requested accuracy or not.

11.
If there is insufficient information to yield a UE positioning estimate satisfying the requested accuracy, the SAS may start a new process from step 3.

12.
The SRNC passes the position estimate received from the SAS to the CN including the positioning method (or the list of the methods) used to obtain the position estimate. If the CN has requested accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not.
13.
If periodic UE reporting was requested in step 4, the UE continues to send TBS measurement reports one reporting interval after the previous measurement report. The SRNC forward the TBS measurement report information to the SAS in a PCAP Position Periodic Report message. The SAS may calculate the UE position and sends the position information to the SRNC in a PCAP Position Periodic Result message. The SRNC passes the new position estimate to the CN including, if available, the positioning method (or the list of the methods) used to obtain the position estimate. If the CN has requested accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not. This step 13 is repeated until the desired amount of reports has been attained or the procedure is cancelled by the CN or UTRAN. The SAS may send the final location estimate in a PCAP Position Initiation Response message to the SRNC, and the SRNC forwards the final location information to the CN.
14.
If periodic UE reporting was not requested in step 4, but was requested in step 2, the SAS may repeat the steps 3 to 12 as for the first request until the desired amount of reports has been attained or the procedure is cancelled by the CN or UTRAN. When repeating step 10 for the final request, the SAS returns the resulting final position estimate to the SRNC in a PCAP: Position Initiation Response message.

<End of last changed section>

<Unchanged text omitted>
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