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Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

HNB, Home NodeB, 3G Home NodeB: as defined in TS 22.220 [11]. These terms, their derivations and abbreviations are used synonymously throughout this document.

CSG HNB: A HNB that serves a CSG Cell, broadcasting a CSG Indicator and a specific CSG identity.

Non CSG HNB: A HNB that serves a cell which neither broadcasts a CSG Indicator nor a CSG Identity. 

Hybrid HNB: A HNB that serves a hybrid cell not broadcasting a CSG Indicator but broadcasting a CSG identity.
Membership Verification: The process that checks whether a UE is a member or non-member of a hybrid cell.

Access Control: The process that checks whether a UE is allowed to access and to be granted services in a closed cell.

CSG ID Validation: The process that checks whether the CSG ID sent via relocation messages is the same as the one supported by the target RAN.

RNSAP Relocation: denotes enhanced mobility for inter-HNB Relocation via RNSAP. In this version of the specification, RNSAP Relocation is only defined for intra-PLMN intra-HNB-GW intra-CSG scenarios.
PLMN ID Check: The process that checks whether a PLMN ID is the RPLMN identity or an EPLMN identity of the UE.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AOA
Angle of Arrival

CRNC
Controlling RNC

CS
Circuit Switched

CSG
Closed Subscriber Group

DSL
Digital Subscriber Line

DSL-GW
DSL GateWay

ECID
Enhanced Cell ID 

GNSS
Global Navigation Satellite System

GPS
Global Positioning System

HMS
Home NodeB Management System

HNB
3G Home NodeB

HNB-GW
3G HNB Gateway

HW
Hard Ware

IP
Internet Protocol

IPDL
Idle Period Downlink

L-GW
Local GateWay

LAC
Local Area Code

LIPA
Local IP Access

OTDOA
Observed Time Difference Of Arrival 
PCRF
Policy and Charging Rules Function

RAC
Routing Area Code

RGW
Residential GateWay

RTT
Round Trip Time

SAC
Service Area Code

SAS
Standalone Serving Mobile Location Centre

SCCP
Signalling Connection Control Part

SeGW
Security GateWay

SGW
Serving GateWay

SIPTO
Selected IP Traffic Offload

SIPTO@LN
Selected IP Traffic Offload at the Local Network

SRNC
Serving RNC

SW
SoftWare
U-TDOA
Uplink Time Difference Of Arrival 
**** NEXT CHANGE ****
Annex X (normative):
UTRAN Positioning Support
This annex describes HNB positioning support for UEs in UTRAN. The positioning support extends UTRAN positioning capability as defined in 3GPP TS 25.305 [40]. In particular, the positioning methods defined in [40] may all be supported by an HNB and the functions described in [40] for a UE, SAS and the CN are unchanged for positioning of a UE served by an HNB. This annex describes the differences to [40] that arise in the case of an HNB. Procedures, functions and signalling that are not described can be assumed to be the same as in [40].
X.1
Architectural Reference Model
The architectural reference model applicable to UTRAN positioning support by an HNB is shown in Figure X.1-1.
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Figure X.1-1: Reference Model for HNB Positioning Support in UTRAN
The RNC centric and SAS centric modes defined in [40] remain applicable to positioning of a UE served by an HNB.
NOTE:
the term RNC centric mode is retained even though no RNC is involved in positioning of a UE served by an HNB in order to align better with the description in [40]. 
Compared to positioning support described in [40], positioning support by an HNB has some limitations. In particular, the following are not supported (and hence not shown in Figure X.1-1).

· Associated LMU for OTDOA 
· Standalone LMU for OTDOA 

· Interaction with another HNB or an RNC to obtain measurements for ECID or information applicable to OTDOA
Referring to Figure X.1-1, the HNB-GW receives an authenticated request for UE positioning information from the CN across the Iu interface and forwards the request to the serving HNB across the Iuh interface. The HNB manages the UTRAN resources (including the HNB-GW and SAS), the UE and calculation functions, to estimate the position of the UE and return the result to the CN.
X.2
Functional Description of Positioning related elements 
X.2.1
SAS 

The SAS functions are as described in [40]. The SAS communicates with a serving HNB over the Iupc interface enabling it to forward UE Positioning assistance data to UEs and to receive UE Positioning measurement data from the HNB. Communication between the SAS and as HNB is relayed over the Iuh interface by an HNB-GW which appears as an RNC from the perspective of the SAS. The SAS need not be aware as to whether a target UE is served by a Node B and an RNC or by an HNB.

X.2.2
HNB 

An HNB can support positioning of a UE in SAS centric mode, positioning of a UE in RNC centric mode and other functions related to UE positioning. Each set of functions may be supported independently of the others and are as described below.
X.2.2.1
HNB functions for UE Positioning in RNC Centric Mode
In RNC centric mode an HNB serving a UE that is positioned provides the following functionality:
-
flow control of positioning requests:
If several simultaneous positioning requests are present within one HNB, the HNB co-ordinates the positioning requests taking into account priority of the requests (e.g. for Emergency Clients);

-
positioning method selection:
The positioning method selection is based on the location request, QoS, capabilities of UE Positioning elements and UE positioning capabilities;

-
position calculation:
The HNB may calculate the position of a UE and may also support conversion of the position estimate between different geographic reference systems. In case the HNB estimates the UE position, it is also responsible to estimate the accuracy of the position estimate. This accuracy estimate should include, for example, the effect of geometric dilution of precision (GDOP), the capabilities of the signal measuring hardware, the effects of multipath propagation and the effects of timing and synchronisation unknowns. The accuracy should be returned as a measure of distance in the same units as the position estimate. The accuracy zone may be reported as the axis and orientation of an ellipse surrounding the position estimate. If available, the positioning method (or the list of the methods) used to obtain the position estimate may also be returned to the CN with the position information. If the CN has requested an accuracy for the position estimate, the Location response shall include an indication whether the position estimate satisfies the requested accuracy or not.
-
provide UE Positioning assistance data:
The HNB may provide assistance data in the support of the various positioning methods;
-
Overall UE Positioning coordination and control:
If both an SAS and an HNB with some SAS internal functionality are available, the HNB is responsible for the overall coordination and control of UE Positioning. For example, although the SAS has a position calculation function, the HNB may also have a position calculation function. The HNB is responsible for managing the co-ordination and control of these multiple resources.

X.2.2.2
HNB functions for UE Positioning in SAS Centric Mode

In SAS centric mode the HNB provides the following functionality:
-
Forwarding of location requests to the SAS:

The HNB forwards incoming location requests to the SAS and provides further information like UE capabilities and UE Cell ID to guide the positioning method selection in the SAS
-
Forwarding of UE positioning assistance data and measurement instructions

Upon request from the SAS, the HNB forwards assistance data and/or measurement instructions from the SAS to the UE in support of the various positioning methods.
-
Delivery of positioning information

Upon request from the SAS the HNB gathers location related information itself and from the UE and sends this information back to the SAS.
-
Forwarding of positioning estimates

The HNB forwards the positioning result received from the SAS to the requesting CN entity.

X.2.2.3
Other HNB Positioning related functions

The HNB may provide the following functionality.
-
broadcast of system information:
The HNB broadcasts information in support of the selected positioning method. This broadcast information may be specially coded (i.e. encrypted) to ensure its availability only to subscribers of the service. The broadcast data may be generated within the HNB and/or, depending on the positioning method, may also be generated in the SAS which then forwards it to the HNB over the Iupc and Iuh interfaces for eventual broadcast over the Uu interface.

The information to be broadcast may include:

-
identification and spreading codes of the neighbouring cells (the channels that are used for measurements);

-
Relative Time Difference (RTD), i.e. the timing offsets, asynchronicity between base stations;
-
roundtrip delay estimates in connected mode;

-
the geographic position co-ordinates of a neighbouring Node B or HNB;

-
the idle period places within the frame structure for multiple cells;

-
the local time-of-day;

-
reference time, reference position, DGNSS corrections, ephemeris and clock data, and almanac data; and
-
radio interface timing information.

Some of the broadcast information may be obtained by an HNB from the SAS. Other broadcast information may be provided by an HMS by means outside the scope of this specification.
X.2.3
HNB-GW
To support positioning using an HNB, an HNB-GW provides the following functionality:
-
forwarding of location requests received from the CN to the serving HNB over the Iuh interface;

-
forwarding of location responses received from the HNB to the CN over the Iu interface;

-
forwarding of PCAP messages received from an HNB to an SAS over the Iupc interface;

-
forwarding of PCAP messages received from the SAS to the HNB over the Iuh interface; and
-
management of PCAP transaction IDs and SCCP connections on the Iupc interface to an SAS on behalf of an HNB 
X.3
Signalling protocols and interfaces 
X.3.1
Iu Interface 

The Iu interface is used to communicate between the LCS functional entities in the CN and the UE Positioning entities in the UTRAN. There are no differences on this interface with respect to UTRAN positioning described in [40] except that the HNG-GW replaces an RNC on the UTRAN side.
X.3.2
Uu Interface 

Signalling over the Uu interface between a UE and an HNB for support of positioning of a UE is the same as that described in [40] for positioning of a UE served by a Node B and an RNC. This includes support of the same set of positioning methods and other functions such as broadcast of assistance data.
X.3.3
Iupc Interface 

UE Positioning operations on the Iupc interface are described in [38]. That specification defines in more detail the procedures needed for messages for the UE positioning method.

The Iupc interface is used to allow communication between an HNB and an SAS. This interface is used to signal position and optionally, velocity estimate requests and responses as well as UE Positioning related information using mechanisms consistent with the other internal UTRAN interfaces. The Iupc interface is used for providing the HNB with UE Positioning data to be used for both point-to-point and broadcast purposes. In the case of an HNB, the Iupc interface exists between the SAS and an HNB-GW with the HNB-GW relaying PCAP messages to and from an HNB over the Iuh interface.
Signalling across the Iupc interface is the same as that described in [40] with the difference that an HNB-GW is used at one end rather than an RNC. With regard to PCAP signalling, the signalling described in [40] for the Iupc interface occurs over both the Iupc and Iuh interfaces for positioning using an HNB with all PCAP messages being relayed through the HNB-GW between the HNB and the SAS. The HNB-GW does not intercept or modify PCAP messages except for mapping PCAP transaction IDs between IDs used by an HNB and IDs used by an SAS as described in subclause 7.2.2.
X.3.4
Iuh Interface 

The Iuh interface supports positioning related access to an HNB from the CN and from an SAS via an HNB-GW. UE positioning support on the Iuh interface makes use of transport of PCAP messages using PUA as described in clause 7.2.
X.4
General HNB Positioning procedures 
X.4.1
HNB Relocation 
In case of HNB relocation during positioning of a UE, the source HNB shall abort any PCAP procedures currently ongoing with an SAS and shall return a Location Report response to the CN carrying any UE position so far obtained and/or a cause code indicating that relocation was triggered.

Editor’s Note:
TS 25.467 subclause 5.10.2 and TS 25.413 subclause 9.2.1.105 imply some limited capability to continue UE positioning in a target RNC or target HNB following relocation, but the information that can currently be transferred to a target HNB or target RNC appears insufficient to continue positioning using methods that would be supported by a UE. Therefore, continuation of positioning is omitted.
X.4.2
HNB Exception Procedures for RNC Centric Mode

When a positioning attempt fails due to failure of a position method itself (e.g. due to inaccurate or insufficient position measurements and related data) and the serving HNB is unable to instigate another positioning attempt (e.g. due to a requirement on response time), the HNB shall return a Location response over the Iuh interface containing a less accurate position estimate if available, even if this position estimate is not within the accuracy requested from the CN. In this case, the Location response shall indicate that the position estimate does not satisfy the requested accuracy. If a less accurate estimate is not available, the HNB shall return a Location response message containing no position estimate and indicating the cause of failure.

When a positioning attempt is interrupted by some other unrecoverable error event inside the HNB, the HNB shall immediately terminate the positioning attempt and return a Location Response message containing the reason for the positioning attempt cancellation. 

In networks that include an SAS, the HNB may receive a PCAP Position Calculation Response message on the Iuh interface and may then return a Location response towards the CN over the Iuh interface containing the results that were provided by the SAS over the Iuh interface (a less accurate position estimate, cause of failure indication, etc.).

When periodic reporting was requested from the CN and when no location estimate is available at the HNB when the reporting criteria are fulfilled (e.g. due to failure of a position method itself), the HNB shall return a location response message containing no position estimate and indicating the cause of failure.
X.4.3
HNB Exception Procedures for SAS Centric Mode

When a serving HNB is unable to accept a PCAP Position Activation Request message from an SAS due to congestion or any other failure, the PCAP Position Activation Failure message shall be sent towards the SAS on the Iuh interface.

If an RRC measurement procedure for periodic UE positioning measurement reporting in the UE has been activated by the HNB upon reception of a PCAP Position Activation Request message, and if the HNB or UE terminates the measurement reporting (e.g. after RRC state transition), the HNB shall send a PCAP Position Periodic Termination message towards the SAS indicating the cause of termination.

When the HNB is unable to continue positioning activity due to cell reselection that results in a different HNB, loss of contact with the UE or any other reason, the PCAP Abort message shall be sent towards the SAS on the Iuh interface.

A PCAP Position Parameter Modification message shall be sent containing updated channel characteristics (including cell information) whenever the RF channel parameters associated with the UE connection change due to modification of the channel capacity or any other reason within the control of the HNB. 

If an RRC measurement procedure for periodic UE positioning measurement reporting in the UE has been activated by the HNB upon reception of a PCAP Position Activation Request message, and if there is a RRC state transition during the RRC measurement procedure, which results not in a termination of the UE measurement reporting, the HNB shall send a PCAP Position Parameter Modification message informing the SAS about the new UE state. The HNB shall continue to notify the SAS of such state changes until the periodic position measurement reporting has been completed by the UE, cancelled by the SAS or terminated by the HNB.

Sending of a PCAP Position Parameter Modification message does not change the status in the HNB of any position method or position methods that may have been previously activated through receipt of a PCAP Position Activation Request message.

If the HNB receives a new PCAP Position Activation Request message from the SAS before it has responded to a previous PCAP request for the same UE or while it is still performing activity for a previous non-periodic request (e.g. in the case of U-TDOA in CELL_FACH state), the HNB shall terminate all activity for the previous request, including sending any response to the SAS, and shall process the new request.

If the HNB receives a new PCAP Position Activation Request message from an SAS for UE position measurement reporting using A-GNSS or OTDOA (periodic or non-periodic) while it is still performing activity for a previous A-GNSS or OTDOA periodic request, the HNB shall terminate all activity for the previous request, including terminating the periodic measurement reporting in the UE, and shall process the new request.

If the HNB receives a new PCAP Position Activation Request message for ECID or U-TDOA while it is still performing activity for a previous A-GNSS or OTDOA periodic request (but after returning any PCAP Position Activation Response for this request), the HNB may both continue with the previous request and process the new request.

If an RRC measurement procedure for periodic UE positioning measurement reporting in the UE has been activated by the HNB upon reception of a PCAP Position Activation Request message from an SAS, and if the HNB receives a PCAP Position Periodic Termination message from the SAS, the HNB shall terminate the periodic UE positioning measurement reporting in the UE.

If an HNB receives a request for assistance data from a UE positioning procedure (periodic or non-periodic) that uses A-GNSS, the HNB should indicate this to the SAS by sending a Position Activation Response message. The Position Activation Response message shall include the assistance data types requested by the UE. In case of periodic UE positioning reporting and after a Position Activation Response message has already been returned to the SAS, the request for additional assistance data may be conveyed in a Position Periodic Report message.
 X.5
Support of Individual Position Methods 
X.5.1
Cell ID and Enhanced Cell ID (ECID) positioning methods 
The Cell ID and Enhanced Cell ID positioning method can be supported in either the RNC centric mode or in an SAS centric mode where the SAS has control over the positioning procedures.
The positioning methods are supported as described in clause 8 in [40] where an HNB performs the combined functions described for an SRNC and serving Node B in [40]. In particular, in RNC centric mode, an HNB may obtain measurements from a target UE using RRC procedures to support ECID methods (e.g. may request measurements of ., pathloss, CPICH RSCP, CPICH Ec/N). An HNB may also use measurements obtained by the HNB itself  for ECID methods (e.g. measurement of RTT or AOA). In SAS centric mode, the SAS indicates to the HNB which measurements are needed – from the UE and/or from the HNB. 
In the case of soft handover of a target UE, the serving HNB may make use of any information known for other cells or may only use information associated with the cell supported by the HNB.

To support cell ID with RTT or AOA, an HNB may only use an RTT or AOA measured by the HNB and does not have access to RTT or AOA measurements from other HNBs or Node Bs.
X.5.2
OTDOA positioning method 
The OTDOA positioning method can be supported in either the RNC centric mode or in an SAS centric mode where the SAS has control over the positioning procedure. Support is as described in clause 9 in [40] where an HNB performs the combined functions described for an SRNC and serving Node B. Support may include OTDOA with or without IPDL and UE assisted and UE based modes.
OTDOA may be supported using synchronized Node Bs and HNBs. However, the method of synchronization is outside the scope of this specification.

Information described in clause 9 in [40] that may be transferred between a Node B or LMU and a CRNC and between a CRNC and SRNC to support OTDOA positioning is not supported by an HNB with the exception of information transferred between a serving Node B and SRNC which can be supported internally in a serving HNB.  Therefore, support of OTDOA by am HNB has some limitations compared to support of OTDOA in [40].
X.5.3
Network assisted GPS and GNSS positioning methods
The network assisted GPS and GNSS positioning methods can be supported in either the RNC centric mode or in an SAS centric mode where the SAS has control over the positioning procedure. Support is as described in clause 10 and clause 13 in [40] where an HNB performs the functions described for an SRNC. An HNB may support UE assisted and/or UE based modes. 
X.5.4
Uplink-Time Difference Of Arrival (U-TDOA) positioning method
The U-TDOA positioning method can be supported in either the RNC centric mode or in an SAS centric mode where the SAS has control over the positioning procedure. Support is as described in clause 12 in [40] where an HNB performs the combined functions described for an SRNC and serving Node B. 
 X.6
HNB Self Location
X.6.1
General Procedure
An HNB may employ positioning methods and positioning modes applicable to positioning of a UE in order to position itself – e.g. to obtain a more accurate location after the HNB has been initialized. When performing self location, an HNB performs the functions described previously for positioning of a target UE with the following differences:

· self location is instigated by the HNB without interaction with the CN;
· transfer of information between the HNB and a target UE is omitted;
· all positioning related functions including positioning measurements normally assigned to a target UE are performed by the HNB;
· assistance data for positioning provided by an SAS may be used by the HNB to assist positioning; and
· measurements obtained by the HNB are treated the same as measurements received from a target UE and may be transferred to an SAS for position computation.
An HNB may support self location using SAS centric mode or RNC centric mode. An HNB may use the ECID, OTDOA, A-GPS and/or A-GNSS positioning methods. Use of U-TDOA is also possible in principle but would require an HNB to transmit on the uplink as for a target UE which could create interference problems. However, the method is not ruled out.
X.6.1
HNB Self Location in RNC Centric Mode 
Figure X.6-1 illustrates HNB self location in RNC centric mode. 
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Figure X.6-1: HNB Self Location in RNC Centric Mode
1.
The HNB sends a PCAP Information Exchange Initiation Request message to the SAS to obtain any assistance data needed for performing positioning measurements in step 3 for the A-GPS or A-GNSS position methods. The HNB should include an estimate of its location in the PCAP Information Exchange Initiation Request unless the HNB can make measurements of other nearby cells and has information on the locations of the associated Node Bs or HNBs. If no assistance data is needed, steps 1 and 2 are skipped. 
2.
The SAS returns any assistance data requested in step 2.

3.
The HNB performs positioning measurements according to whichever position methods were chosen – ECID, OTDOA, A-GPS and/or A-GNSS. ECID measurements should only be performed if the HNB knows the coordinates of Node Bs or HNBs whose cells are measured. OTDOA measurements should only be peformed if the HNB knows the coordinates and has timing information for the Node Bs or HNBs whose cells are measured.
4.
The HNB sends a PCAP Position Calculation Request message to the SAS containing any position measurements obtained in step 3 and/or requesting invocation of U-TDOA positioniong. If the HNB computes its own location from measurements made in step 3 and does not need to invoke U-TDOA, steps 4 and 5 are skipped.

5.
The SAS computes and returns the HNB location.
X.6.2
HNB Self Location in SAS Centric Mode 
Figure X.6-2 illustrates HNB self location in SAS centric mode.
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Figure X.6-2: HNB Self Location in SAS Centric Mode
1.
The HNB sends a PCAP Position Initiation Request message to the SAS and provides its positioning capabilities, its own cell ID and required QoS.
2.
The SAS selects a positioning method indicated as supported in step 1 and sends a PCAP Position Activation Request message to the HNB for the chosen position method including any assistance data that may be needed.
3.
The HNB makes any measurements requested in step 2 that are feasible. Measurements related to its own cell should not be made or inferred in the case of ECID or OTDOA.
4.
The HNB sends a  PCAP Position Activation Response message to the SAS and includes any measurements made in step 3. In the case of A-GPS or A-GNSS, the HNB may include a request for more assistance data instead of returning measurements.
5.
The SAS may repeat steps 2 to 4 for other position methods or to send more assistance data for A-GPS or A-GNSS if requested in step 4. Once the SAS receives sufficient measurements in step 4, the SAS computes a location estimate and returns it to the HNB.
X.6.4
SAS Functions 
The SAS need not be aware that RNC centric or SAS centric positioning was requested to locate an HNB and may treat the positioning the same as for a target UE.

However, an HNB may provide an SAS with information enabling the SAS to recognize HNB self location. In SAS centric mode, an SAS that supports recognition of HNB self location may choose to use position methods and/or request positioning measurements that are known to be supportable by an HNB. In addition, for either SAS centric mode or RNC centric mode, an SAS that recognizes HNB self location may store any computed location for an HNB in association with the HNB cell ID in order to create data that can be used later to help position target UEs that are served by or nearby to the HNB.
HNB self location can be indicated by an IMSI or IMEI value reserved by an operator for HNBs which may be included by an HNB in a PCAP Information Exchange Initiation Request, PCAP Position Calculation Request or PCAP Position Initiation Request. For SAS centric mode, HNB self location may instead be indicated by including a value for a client type in a PCAP Position Initiation Request message that indicates an HNB client.
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