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1
Scope

The purpose of the present document is to support the TSG RAN WG2/3 group to specify the changes to existing TS 25.453 and  TS 25.305 needed for the introduction of the open SMLC-SRNC interface within the UTRAN to support UTRAN Rel'4 positioning methods. The report is supposed to capture all different proposed options for this enhancement of the SMLC-SRNC interface and finally serve as a basis for a decision on the option to be chosen.

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.

[1] RP-010719
Work Item Description for an Open SMLC-SRNC Interface within the UTRAN to support UTRAN Rel'4 positioning methods
[2] 3GPP TS 25.305: "Stage 2 Functional Specification of Location Services in UTRAN".
[3] 3GPP TS25.453:
"UTRAN Iupc interface PCAP signalling".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the following terms and definitions apply.

Example: text used to clarify abstract rules by applying them literally.

3.2
Abbreviations
For the purposes of the present document, the following abbreviations apply:

A-GPS
Assisted GPS

GSM
Global System for Mobile Communications

DRNC
Drift RNC

FDD
Frequency Division Duplex

GPS
Global Positioning System

ID
Identity

IPDL
Idle Periods in DownLink

LCS
Location Services

LMU
Location Measurement Unit

OTDOA
Observed Time Difference Of Arrival

QoS
Quality of Service

RAN
Radio Access Network

RIT
Radio Interface Timing

RNC
Radio Network Controller

RTD 
Relative Time Difference

RTT
Round Trip Time

SAS
Stand-Alone SMLC

SMLC
Serving Mobile Location Centre

SRNC
Serving RNC

TDD
Time Division Duplex

TSG
Technical Specification Group

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

UTRAN
UMTS Terrestrial Radio Access Network

WI
Work Item

4
SAS with Rel 99 positioning capabilities

This section captures the possible alternatives for an SAS with Rel 99 positioning capabilities.

4.1
SAS with position calculation and coordination function

For this method the SAS performs the position calculation as well as chooses the method to be used and requests the measurements and information it needs.

4.1.1
Overall description

4.1.1.1
Function Split between RNC and SAS

The RNC remains the master of the overall process. When it receives a positioning request, it can decide, whether to handle it in its internal SMLC (if available) or to forward it to the SAS. In the latter case the further actions that lead to the calculation of the UE position will be controlled by the SAS. Nevertheless, the RNC can stop an ongoing position calculation in the SAS. It controls the measurement procedure and can (partially) reject a measurement request.

4.1.1.2
Choosing the Positioning Method

 The SAS needs to be supplied with all relevant parameters like UE capabilities, Node B measurement capabilities, and QoS requirements.  This information will be provided to the SAS in the POSITION CALCULATION REQUEST message. The existing PCAP message has to be extended for that purpose. In order to make the positioning process more efficient, the RNC may also include RTT and other measurements in the POSITION CALCULATION REQUEST message that may be relevant for the positioning calculation and that are available at the RNC already.
This information will be used to decide the positioning method. The SAS may calculate the position based on this initial information. If the result satisfies the QoS requirements the SAS sends back the result. If the result does not fulfil the QoS requirement, the SAS may choose a new positioning method for ongoing positioning attempts until either a result satisfying the QoS requirements is reached, the failure of this positioning request is decided or the positioning request is cancelled by the RNC. 

4.1.1.3
Requesting/Receiving Measurements

In order to assure a proper and efficient position calculation, the SAS needs access to all relevant information and measurement results from the UE as well as from NodeBs and the RNC.  

The SAS requests the RNC to initiate the measurements. The SAS has exact knowledge of the requirements of its algorithms and thus knows what measurement data is needed for the respective positioning method. The SAS furthermore provides all information necessary for the relevant entities to perform the required measurements. 

On receipt of such a request the RNC shall be in full control of the measurement procedure. Where possible, a simple mapping/reformatting of the measurement request on Iupc shall be sufficient for forwarding the messages to the relevant entities. 

4.1.2
Extension to existing PCAP procedures

 4.1.2.1
Position Calculation 

The existing messages shall be reused with an extension. 

When sending a POSITION CALCULATION REQUEST message to the SAS, the RNC shall include the following additional information: 

· UE capabilities (supported positioning methods…)

· Node B measurement capabilities (optional)

· Required QoS of the location estimate 

· Priority information, emergency call flag

· Cell ID

· (optional) Available measurements (RTT, A-GPS information, IPDL pattern …)

On the one hand, this additional information may be used by the SAS to decide about the position calculation to be used. On the other hand it might help in the calculation process. The information provided in this step might even be enough, to immediately calculate the position with the required QoS.

The position calculation response message can remain as it is. It returns the calculated position+accuracy.  

4.1.2.2
Measurement Request / Response

This procedure allows the SAS to request all information needed for the position calculation.

The SAS has chosen a positioning method. It may have some measurements available, but these are not sufficient. It requests further measurements or other information from the RNC with the MEASUREMENT REQUEST. The measurement request reuses as far as possible existing information elements and procedures from the other interfaces, so that the RNC does not have to convert the messages before forwarding them to the relevant entities. The measurement request may include additional data to assist with making the requested measurements (e.g. A-GPS assistance data for the UE) and, in the case of UE Based Positioning methods, may include data to assist the UE to calculate its own position.

The final decision about these measurements lies within the RNC. The RNC decides, which information to send to the UE and which way, e. g. dedicated or via broadcast. The RNC can also send additional information that the SAS may not have included. It can also reject measurements. In this case the SAS has to decide about the impact of missing measurements on the position calculation and if necessary has to select a new positioning method or send a POSITION CALCULATION FAILURE message. 
The RNC initiates the measurement control procedure and/or forwards all information to the relevant entities. It then collects all measurements requested by the SAS. All measurements are transferred to the SAS in the MEASUREMENT RESPONSE message. In case a UE can calculate its position autonomously the position estimate may be reported back. This provides a generic approach to handle UE based and UE assisted positioning methods. 
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4.1.3
Draft Change Requests

4.1.3.1
Draft CR for 25.305 (stage 2 Functional Specification)

6.6.5.1
Signalling between RNC and SAS

The signalling between RNC and SAS is done by using PCAP procedures specified in [27].

6.6.5.1.2
PCAP Information Exchange

The PCAP Information Exchange message flow illustrates how an RNC initiates and terminates an exchange of UE Positioning related information with an SAS. The UE Positioning related information received from the SAS can be used by the RNC to either provide assistance data to a particular UE through dedicated signalling or to build up System Information Blocks containing assistance data to be broadcast to UEs in a particular area.
The message flow is applicable to the GPS positioning method. 
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Figure 6.7: PCAP Information Exchange Message Flow

1.
The RNC initiates a PCAP Information Exchange Initiation Request Message. This message contains data necessary for the SAS to provide the requested UE Positioning related information to the RNC. Upon reception of this message, the SAS shall provide the requested UE Positioning related information according to the reporting parameters given in the request. These parameters specify how the UE Positioning related information is to be reported (i.e. on-demand, periodically, or on-modification).

2.
If the SAS is able to determine the information requested by the RNC, it shall respond with a PCAP Information Exchange Initiation Response Message.

3.
If the SAS cannot provide the requested UE Positioning related information, it shall return a PCAP Information Exchange Initiation Failure Message.

4.
In cases where the RNC has specified that the UE Positioning related information is to be reported periodically or on-modification, the SAS shall return the requested information in one or more PCAP Information Report Messages.
5.
In cases where the RNC has specified that the UE Positioning related information is to be reported periodically or on-modification, the SAS may initiate an Information Exchange Failure Indication Message to notify the RNC that the requested information associated with a particular reporting activity can no longer be reported.
6.
In cases where the RNC has specified that the UE Positioning related information is to be reported periodically or on-modification, the RNC may terminate a particular information reporting activity by initiating a PCAP Information Exchange Termination Request Message. Upon reception, the SAS shall terminate the particular information exchange activity indicated by the RNC.

6.6.5.1.3
PCAP Measurement

The PCAP Measurement message flow enables an SAS to request additional information from an SRNC.
In the MEASUREMENT REQUEST the SAS may also provide UE positioning related information and all information necessary for the SRNC, node Bs and UEs to perform the requested measurements.
The SRNC initiates the measurement control procedure and/or  forwards all information to the relevant entities. It then collects all measurements requested by the SAS. All measurements are transferred to the SAS in the MEASUREMENT RESPONSE message. In case a UE can calculate its position autonomously the position estimate may be reported back. 
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Figure 6.8: PCAP Measurement Message Flow

1.
The SAS initiates a PCAP Measurement Request Message. This message contains information necessary for the SRNC to request the necessary measurements and other data from the relevant entities.

2.
The SRNC collects all requested information and returns it to the SAS. If the SRNC cannot fulfil the request, it shall return a PCAP Measurement Failure message to the SRNC.
4.1.3.2
Draft CR for 25.453 (PCAP signalling on Iupc interface)

This section will contain the CRs for 25.453 when available.
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