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1. Summary

This paper aims to facilitate progress on the definition of a standalone SMLC (SAS) for non A-GPS positioning methods.

It builds upon the principles described in the TR 25.861 [3].  This proposes functionality whereby positioning functions could take place either in the RNC or SAS depending upon the supported RNC functionality.  Therefore, it should be possible for the RNC to delegate position method selection to SAS if it chooses.    Similarly, it should be possible for the RNC to delegate position method calculation to the SAS.

This outline proposal also aims to make as much re-use of the existing PCAP protocols [2].  The aim is to show how much of PCAP can be re-used along with existing RRC information elements.  Using RRC information elements where possible, allows the RNC to act as a routing function for LCS when it has delegated LCS tasks to the SAS.

The aim of this document is discuss whether the proposed general approach is acceptable to RAN2 so that detailed CRs can be generated on this basis in the knowledge that they will be generally acceptable.  This proposal has not yet analysed all the details but the aim is that through discussion the Work Item can move forward.

For convenience and understanding, this document uses the abbreviation SAS to mean Stand-Alone SMLC rather than Standalone A-GPS SMLC.   As the intention is to extend the SAS with other positioning methods, then hopefully this is in the right spirit.

In summary, this document shows how PCAP can be relatively easily be extended to handle other positioning methods.

2. Introduction

TR25.861 [3] describes the following options regarding the allocation of position method selection and calculation functions between SMLC and SAS:-

· RNC handles all LCS functions

· RNC handles position method selection but delegates position calculation to SAS

· RNC delegates position method selection and calculation to SAS

This document shows how this can be achieved.  The Iupc interface can be extended to allow for all of the following flows.  This gives the RNC maximum flexibility in deciding which functions it wishes to handle itself or pass to the SAS on a per transaction basis.  Section 3 describes all the flows which would be supported by the SAS to enable this.

In all cases, the RNC is still responsible for requesting measurements from the UE using existing RRC procedures.  

However, by optionally providing the SAS with RIT, IP-DL, Node B and LMU data, it is possible for the SAS to generate the complete Measurement Command IE including assistance data, if the RNC so wishes.   

The PCAP information exchange procedures also need to be extended to allow the RNC to supply the SAS with data about the RAN. 

3. Message Flows

3.1. RNC performs both method selection and calculation

This is the existing flow as currently specified for the OTDOA positioning method.  The RNC is responsible for the generation of assistance data and the calculation of the location.  The SAS is not used.
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Figure 1 Method selection and calculation within the RNC

3.2. RNC chooses positioning method and passes calculation to SAS

This uses the SAS as a position calculation server but retains position method selection within the RNC.  The Position Calculation Request message requires some additions to include OTDOA and RTT measurements but even these can be taken directly from [1].  The Position Calculation Response does not require modification.  See section 4.3 for details.
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Figure 2  Method selection in RNC and calculation in SAS

3.3. RNC passes position method selection and calculation to SAS

Here the SAS is passed responsibility for position method selection and calculation.  It is therefore also responsible for the generation of assistance data.  Two new messages are defined (see sections 4.1 and 4.2) to pass the position request to the SAS along with the information it needs to make a decision about the most appropriate positioning method.   The Initiate Positioning Response can assemble the UE Positioning Measurement IE.
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Figure 3  Method selection and calculation are passed to the SAS

4. Example modifications to PCAP

This section is a first attempt at looking at the changes that would be required to PCAP.  It is not definitive but aims to highlight the proposed approach and show that the changes are relatively straightforward.

Initiate Positioning Request

This message is required if the RNC wishes to delegate position method selection to the SAS.  It is mandatory in the SAS and optional in the RNC.

Table 1
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.24 in [2]
	
	YES
	reject

	Transaction ID
	M
	
	9.2.2.28 in [2]
	
	-
	

	QoS
	M
	
	Note 1
	
	
	

	Serving cell id
	M
	
	Note 2
	
	
	

	RTT for serving cell
	M
	
	From [1]
	
	
	

	UE Capabilities
	M
	
	Note 3
	
	
	

	RAN positioning capabilities
	M
	
	Note 4
	
	
	


Note 1: This can be the QoS received from the Core Network by the RNC for this particular location request.

Note 2: This enables the SAS to make an initial estimate of the UE position.  It is used instead of Initial UE Position Estimate so that all position estimation can be handled solely within the SAS.

Note 3: UE Capabilities are known by RNC.  In particular, the positioning method(s) supported by the MS is required.

Note 4: “RAN positioning capabilities” would indicate the support of OTDOA or OTDOA-SB, for example, in the RAN.  This is used to facilitate the SAS deciding the positioning method with knowledge of the RAN LCS capabilities. 

4.1. Initiate Positioning Response

This message is required if the RNC wishes to delegate position method selection to the SAS.  It is mandatory in the SAS and optional in the RNC.

Table 2
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.24
	
	YES
	reject

	Transaction ID
	M
	
	9.2.2.28
	
	-
	

	UE Positioning Measurement
	M
	
	10.3.7.100 in [1]
	
	
	


Note: UE Positioning Measurement includes any relevant assistance data appropriate to the positioning method.  The IE is prepared ready for forwarding by the RNC.

Position Calculation Request

This table is extended to include OTDOA and RTT position measurements.  It is possible to include any combination of position measurement types and supply them to the SAS.

Table 3
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.24
	
	YES
	reject

	Transaction ID
	M
	
	9.2.2.28
	
	-
	

	Initial UE Position Estimate
	M
	
	9.2.2.6
	
	YES
	reject

	Measured Results
	
	0..<maxNoOfSets>
	
	
	
	

	  >GPS Measured    

    Results
	O
	
	9.2.2.12
	
	YES
	ignore

	  > OTDOA Measured Results
	O
	
	See below
	
	YES
	ignore

	  > RTT Measured Results
	O
	
	See below
	
	YES
	ignore


Table 4
	Range bound
	Explanation

	MaxNoOfSets
	Maximum number of sets of GPS Measured Results included in the Position Calculation Request message. The value for maxNoOfSets is 3.


4.2. OTDOA Measured Results

The purpose of this new information element is to provide reported OTDOA measurement information from the SRNC to the SAS.

Table 5
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SFN
	M
	
	[1]
	SFN which measurements are referenced to by the UE

	Reference Node B ID
	M
	
	[1]
	Indicates globally unique id for Node B to which SFN-SFN measurements are referenced 

	Measurement Parameters
	
	1..<maxNodeB>
	
	

	   > Neighbour Node B ID
	M
	
	[1]
	Id of neighbour Node B which is measured by UE

	   > Rx-Tx Time Difference type 2 info element
	M
	
	10.3.7.6.3 in [1]
	RTD measurement

	   > UE positioning RTD quality
	M
	
	10.3.7.109a in [1]
	RTD Quality


Table 6
	Range bound
	Explanation

	MaxNodeB
	Maximum number of Node Bs for which data is included in this IE.


4.3. RTT Measured Results

Table 7
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SFN
	M
	
	[1]
	SFN which measurements are referenced to by the UE

	Measurement Parameters
	
	1..<maxNodeB>
	
	

	   > Neighbour Node B ID
	M
	
	[1]
	Id of neighbour Node B which is measured by UE

	   > Neighbour RTT
	O
	
	[1]
	Round trip time between UE and neighbour Node B


4.4. Position Calculation Response

No change to the existing PCAP message is required.

4.5. Information Exchange Procedure

The general principle is that the SAS should be provisioned with the network data for its geographic area of coverage rather than have this information provided in each POSITION CALCULATION REQUEST.

Therefore the Information Exchange Procedure needs to be extended to allow the RNC to supply the SAS with the following information:-

· IP-DL parameters (so that assistance data can be assembled by the SAS)

· RIT information from LMUs

· Node B characteristics, identities and location information

· LMU characteristics, identities and location information

4.6. Error Handling

This is for further study.
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